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^vj* n ^ht lt n i fc y m.is ><x1 f t >i l l fi .ft f t> ><• iii' v*. l u c 
Kihu in i^t ■< tt'un i t 1*1). 1 m % t ^ tt tK t 1 1 t 

0 1 t<- O t ir »l> * 1\ ^ 1 \. V *U « l i K * ^ ] flit ltiv 1 ft t 

vaJs will vOK aiw i u ^ k 1 it it 1* v ( r 1 * n k n rnv. u f*v ^ > 
5 m I 1 it i iiku>[ b^ { I * t 1 >► v \( 1.11L n 1 > M tk r\k 

I i I v .j. I IS; I till i 1 t I S|1 \ d . J u U T nt 1 U bud t kil Tl\l I S 

I i\i os iv ii Li 1 1 -v Is s.ik' 1 ! \(*mmii iii i 11 1 v K *f 
i v tJ unn il 1 t» 1* K v 11 il 1 1 tt ix i^f FT* ^ r *v \<lr <s 

I I- HI 5 1 U UN tl t 1 lU \ ! I, \l\ SfOTi > w *.\ lSl I 1 u 1 i L 1 1* 

:!D IV I tv Uv.lt il 1 v h. din a^t. k 1 pJ\l 1 1 tltoxdlx v %Hl > 

I K\ ilmfls w f J i s. v J "Jl J. 1 Mliv It1j l 1 u J ^ }st*s 

^ s 31 ist 1 i> > s >*iUtV 1 I s £ 5 tr ^ hK pi vi 

n n 4 ^u* it * M.a 4s is id i itt 1 1 1 h \»i I ii s 1 

[ > t it 1 itO * att ^U\N <■ ' J * H_ l{ lb S[J l Ud[l\ 5* fxUt 

IB 1 m ->i 1 is 1 Jti 1 tt k it ii if m* t\\ hi u \ n t in j 1 

is I in i I 1 *n »*ks 1 it ^ { in » *r t 1 1 v i^t 1 1 lI tdi tux ^ 

t)N K sc. tt Ul t il k i 1 (twits ri ui 1 I" v t N Ua \sm\-. u 

s s the us s -s tt { a n u K n v t * 1I1K o S %t i 1 

u I Mo fcin I 1 " lvscr/ V tt d ' nnro ^ ' *fu 

30 l f I ' 1 KlVt KtM hhul Vuoni Kt 4*MS M >» M U.tl-, 

lt> v\ v It lis H (I s 11*1' t t 1 11 i tv t '^i t^l su ^sstl 

5 " \t nsts it\ k ustri «h •« vlo*> tr t" r si v Ir h(K>i 
t i mo s "J 1 i\ it nl 1 ll u nl 3 t s 1. 3<>w n itt it r k Is mi 'mnn 

K t t ^ t i tw f xiti\ t nu n\ i * L ai U (jit t 1 
25 ! it. t-tj ts ol is( vU k, ,i 1 1 it 1 v itt n it t v 1 s 1 t] 

HM \ v « f t nv. s h 1 k x ir A 1 ir n t> 1 o I v [X 171 ts i t ^ 
js t 1 I ] tn I i It I 1 L t u ! s > <■ J 4 ' t p li 1 v f k f. v 1 1 \ 1 1 is 
1 rtit ss k^ I kMiit I kl s u j.h i nt tK pnhtx^tkV K 

pr-vnT ^ k 0*1 n luik fn k it o *\1 nt nUtl ^ nuw s Hr b -.r 
3^ s> kt j s, > t k tvkil tu! r < t s r mtij Ik _ \s f l \ ^ i m - 1 
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*K"1M i. <v > .Jo* o <? >1 tui * t In * OJoh sts ltd Hsun \ o > nst t > rk 

< M v r ultKrt M s.*\\fc n 1 ik\i, jKu u< 1 an V^u*. U"*p ^k>>u 

idttiE *5c iuoJ iii^ el ^K-vcni i>\u*»o h Wits p^oo<un u ik n \kl 
5 u ii v >, i *nu t *e» n l \ «i iv an xmo nt 'i in* t \> mu ar- I dk. 

1 t- \ sv. isl Jv ^ tJidt iih»> v hsv a i r\o. ^.kvkU iv\\\^ n* 

>Kli m h k il IM niu N I ,t K \> i ^ t l \ t It ik s ii c i>t otii r < «, 1 ts vs 

Hi till OiUuiL. ' cJKsMU VUn li<*0>ai}< r iAw i\]ti'N> 

(K I +-**■ > \ im< j rani ^\ ^ iroi P aki *U fi.» Ni Wil \i 

V* v J* PM[n and i Ic itk^.U » Rt r\k 

V k uca^i > £ e*J ;*>iL s iak\ it ^ t n ^rs ft >t ^ < t i ^ « x uv^ 
W 11 ^ p<j]ktJvU fvkvk, ^ ^ ^vv^ k. ^ m'ai^ k s tKtU 

IS k. ur.^-'h A 1-v^mi_mijjj; i Jnjs s <t' *V ] ^ to muh ^ 

hi. nwt m't Hi i\ iCunl ,, va\UM Jiu\*iT ^ I PS^o 

u orpo s mi o -Hi no vi h, v ,*h,(k bij? ri (k h\-\ * oioi^r i ^ (. p 
f-o-s nr^u \\ \ Inn no ^ 16* 1 M 1^ > nJ in .1 hc*' ! a Msli, 

M^na-i | xT^tl al Vtt.xKfi';* ^ \k\a > 1 v itixrfe 

20 I' \* * * T v il ? v of! P ^ k '>'^ msV Jno i* ,1 ( R ^ 

)h |Mr^rir ,\ l, I , ^ i^tn \v h letr ie v tJ \ i^i ixmi oikt I. I k i[>0\ ^ i it 
^ K ill *r .ii k ttc„t j„ ^twii l»< ut i i k . nt hi ^ i .i *<t , i 

25 kM^i-ix nj^m ikt^ ^ *. I) ^ *Vt oit > 'jn*ni^ o a i.vJ l t^t iv « u k t. 
P«(\ t ^ k^-IS \ i v ii ,t * in ik «!i*ri> i it k iv ri c 'Uu i< i v n\ k l v v t j v « i 
n k*\ > .i); is k k N L «ik k t'*s ii km k me a I U i k » ^ k ^ i* o k * l, >n u i or 
3 ik nt >io u* t^, Tin ^.tv wa.\(^ jmv k lu n-'it uls re? n u [* 

OvUMal H i u 1 .1^ w 1 p«0k10v S A kS < N\n v' 4 t t^Mk.^ m» 

30 k^]M i'l*^ i t i^^[|Vplf i s o iKMUJtn sn ik if*1 nntrti' ei 
til hi\U ] t <i r l I tlv k 1 ipu II ' VUdkMk v«s\iki ^tx vf'^'k^tks 
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so 

«. fc i n>^ v s <x k > 1 1 < K "h 1 \ i. k i <i > i t t *ji [ 

\ k ft it hj i'vL' I H v ( t Jt S f ij. 1 o 12 U ^"i- \1 it Lts * i 
) t v i v r j v. u l'K 5 \. nKi * P d* v.u l» u f i ! ^ I Su 

V ~ NO v v u tm m u 1 t u it t ^\ \*i v M l <\ vl 

ist J v i \ v n 4 V it \ i is 1 1 iH nU\ >. i r ii (i bui t t uii 

r\ f t, S. i'h < U Ni tv.1 1 M * OON t I l fl U t J\ |Jl «, 1 ( f\ 
] i » I t i'I* O 1.1 L k S. t till 1' i It 1 M ' >!* K t MTl l)tv t 1* Of Tv 

XI) vJJ v *J i in i U! *of - u t k it jM a v* v nm ,f I Us \\\N v it 

i« v i v f « i 0 l s * t v J 3' i > a n \ ^ K i I* >u>] * n noes. 

I ^ J ^ I 1 ^ \, t , "li * I K , ^ 111 * i* t fll !l id M >C\U t 

i , mUI vtllt I i n t i uk i ii\ \ ii i. U J i p ul k i 1itl «i c n it o< 

* ii^ ^ inO^*ls il 1*1 x. * Ml 1 t L'^t'-all U^ii It ^ M*K Ol 

IS S \1u f i irn i k i In tii ) L> k ^ d* itvnt 

t li ll l l\ l 5l UtilUt t 1 P t l S t il 1 [<■ ^ I M fl^ii i\ III 

^s y<* tv vi rv dtK f ( it * ik d*. * j* t \ n p t imi nn * 
j v tn>. jn *a >n t w s -t <■ » i t i\jf\ ^ p »M U^Mx m sr UK i ti )l% 
20 »rvm mi> *» i n..-k k'tilvi.u P \ kI "> ^1 H'U 1 *« * 
Di tS^tWn i s. "n ).. „ j, ^ ^ d<f) t ^ |. j ev n „ ^ ^ X(k vS 

K l 1 I 1 -* » I r ^ (i um< tn tvk rKk \ vrr 1, t sc d 

itSk * l " ^ H (, 1 Kkt U1i\ Lvl" -1 IXt T Nl t k v V I If J 

(. \ I. nN I ^ I sMS 1 -^J dl It M t K k'i t I 1 iV^KO dt (H X -ss * 

2 S t^ i s ■> t J » is u in iv't\ Jik U sv Nt, s IV oi dtllM tun ^ * 

Si li x dt« ^ l 1 \il 1 1 1 < tit iv pokp^jlki i s ^ ( 
* -o ^tvs y r r * ss t, i iK ' ltd ,n ti u i t s <s h^s i d^ ti io 
,sm\\ Nun \ h r Kl-o l {•> ^iti*T\tt vk\s t ux-ok^i 15 v»ul r=u i 

30 H if \ N Ul T) tl HV t t Hs 1 l' U Ot u i!t »pR M\1 "IK" t n )L 

t i a\ s t <■ i ii vini ui i 1 <.vr » in r ( > i v i il v.^ <, l m ^ n 
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dm^m^iK for if.m^io-imabi-^ invv>Kvn and mvUt-As^ m issmu? prugreNSso^ An #uch» 
K)X AlsJa^ >. < i ! >. t v ^U^<. ni pi UivuHl u It lUsIIM 1 ur* t . t 

L. 5 HV><, JU I'K j t 1 | U'K. U t „t\i <IV. ' It * Ll' iM ii -^c it \ lu U 
v. t\s- «ltt MvMxKor K 4 m h 4 it e aiu nn it l\*i^m>1 > * vlfJk* >* \ > 
5 ,<inKi ) <\ m ! m AH fK i„ , d met ht x u vd i 1,. , H;vd n mJ 
t \p x m V 1, ^j.i ilt i jx^ai'^t f> J ; in i nt p. \|\)ttA n„ t^i *v 
k j i 1 I I \ t i \ 1 d I i* * kt i it Ms>|n uuH*uM 
ul/ at R Kin \U<t*« *o 5 v4 * ]U ^ \, iik% ,v ar^ 

I i.t IK II^V I ^ II I \p> N^li t ^ <\i " 1 U'tH i 1 [ p UN it 111 

l® other caneera. 

; ik ^ f K > * in*.' io u if h I'nb,^ inif t i v in »ai.n\ 

b r LO-njMi d', i\. t 1 l^i 1 - di > I in th \ i ii> A < *s u 5 r <v>l < s d\ , N H 

ill N i' ' t i v \ < -jv^fc it \ t ,1 * k V NN I NL. u ie t < "4 V 4 
V ^>^u it I ' (NO i» 1 5 dLti !h VU*K la^iU iv * w> iLs^nh Mtj.N 
IS 1 ^pt i h d o- IS ■vtnuit ^ it-^iioi <t ^f (*Lp<.\ m r ^ In \ x>t s n 
> \ i p i lNt 1 \pn M > iii I JitN i nt it h<h 1 v-uf t <\ m'l ^fii" 

(.WM K I n \ i. K> «i itlNcI N ( k,l v u k pa i S* *i«.^t l u 

onvt^vNot hK 7X irv ^ «n K r\J * f tr\r \ vim tmJ t\\ 

fv'-ifN^ xlil i >fv th' i V ^KvkO 1 \ U f f|\ l si, s 

a« lit u\ \ wim J i r* i u «,i nt bi m fn n *j u o i wtr 

(X?S\ ' ki vii% t \t i< UK n^*o ni v r\ i> l T ,M 3 i irM^N V t ^ !. lirU 
Ki .NiNirt > F v v \dli ^ IsW^r " '.'I M 1 1 ^os n> 

t=r if SR* 'SI > a^l Ul -^• 1 "2 l 1 ^^ t vt 1 \\r UE*i'K ^ t^nt 
^ t d Ik 1 J { >M s tK * It <■ f! h-s- th H Kfx \1t ^ 

25 I it.Lt* 4 ^ Jif UK't^MirMt n itntv^ t\ iU i J 

44 ^ nlJ t i ii ufMi it) s ^oIl ^ iv u\n hom 1 1 t \ d e i 

^] lf\ O ill K <H riv ]\ * Ol h l \K(U \ df A d H lull U 

] it-. ■y t U tl * t lU. *,tU ^JU^SI \ SAN U (1 N U dv vU 

3§ vJlkv> «< (, n |\ u dN n* ^n M0\t,N^- s n tn kvl if r tu« ^ 
ip^M u i n >Nt,xjitnitK i|i d 'id 5 £ I i*k it* «-i H^k ifijum^ i 
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I v i s jpk-. u« *\ It ^d *n c\ *»lxkif. i i *e ■*> i ir-K ii x ..tjl i u« 
ivJ UU^I f J* UlT>els* u> > <i*n 3 t>>\j. i 1 [v. st. b\k > OS. 
s l i* <. %.l Wt*\ i issn ol I s k u )* l\ ^ 1 >, t vs l v x> ir ^iJlr t tV 

$ *v ii t i rl n> f[ v r t m v\ <\ k u,|iu - d > iMh' >i r k i k is „\ ' x 
i 1 it ] KL4 it 1 i tr u i ! I i / S t v tpk r\ 

\ f \ it, i 5| 1 1 1 * i tn hi n ult i xi u Ma^i iuk t 

i i >«> k4 h i Q\ sj\ f ijo o l Jft ik r| i i t ' i p nv. s l i i re* f k 
ID J U 1 ut Ow - H lJ s \ o^ru t i S J t <i I \ i t\ 

✓ i>U \ sn^ics a'0«ivKai4 } it, r s*s Ms «no"iM i^^uiftdl i bo t < i. « 1 
m ►) «! JpMtt < K>t es.j.r* k t I no-tuh. in pikj;\jtvK i, \nn * 
i „vv 5 n s t V l t>*>k s< t*i.u Mu i < k s i i i in ..t f lv ,ds ims 

IS t i. hi % e 5 l rn >h i(\ n->k p \ hi l si du^rosfj him <, t h \ 

lSk 3 1"U t X\fUkt J^0 1lsl-> * k « f i 1 \t 1L Ipt Jl _ p, k « i k I] it Mi t 

■■hv >v iinl (o^ kK^ iw i ^ r d uttoui. ^k <nkv_u*tu i 

n ' u i u t to^^Mwnl luv id SlKwi i k n^-*l i, ii in \, * >■ a 
ill w\i \w iv i ? 1 1 i\-^r vt nv° \ ^ 1 pT<f^f t *1 > >iu. t ll.i^ 

2D \ H 1U S ' )>. t ) V~ ^ Ut tk( I'HtK H/l ^ ^ ^ t J^kti* UL^-pt I 

jptitmn' < T k *.i n ml 7\ ^ d ists i ' r fi^ fi [ ii.su n 

i 3* y f r k r ! v>1 n e tu d rv^i » aiu k i ki i ^ i n uii i ^ tm 

K ;i i •Mvie^' ks i K \> 1 i h\in <_■! < [^i i 

25 it It f 11 *^ riXJ H ^ i i] en At,'i\ \ i i\' lunate si ■? l 1 

ti tl ii f n> s<\ in" v n ! 1 \ x n m v ^ 1 * t d 1^ mu^Ofj. 

^ J.U11 a * l-i. UIHl) I n U J It I 1,'N *f 1 ' i.* 5 ' 1 !^^ U p v 1 A 

n ib iii" k ti v'Ht ik v w kitfju kNMi 'ti ab',uK i kti 1 n 
tw id v l "k r >, 1 1 1 1 ' T f cn f 1 A' von ltTb^u si «-\> 1 dv 

30 t X K t 1^ i ^ ■> 1 \j \ k 1 -ikXi\iKrt H tr^ n 1, d <4 t*i 1 k! >i *>i 1\ 
^1<-Mi 3k 1 i li 1 t 1 Ik kriti ^ili 'uj h \ t xt 1 1 1 -4 ^ 1 M \ >xv\ , 
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Tcs enable this, pfoce&s. fiie sperm mast amlergo ^smoraat execytosis .iNi^ k i^w * >\ rlio 
licm.kiji^i. u\*> "t tit ^tiJ kkM 4 » i 10 hn>\*MiisS i-t^urv-, >u t*io \ ^a*l> i'f th." luvysc* 
U\s\c v'li/v, 4ji\ib\- Pn "petm u pwii*. ufo v v ^kh=:s i-w^e i^rs, ouub^ 
orr>Kvs< v the con) w rddkifa jiu* the *oru pedt CHla; 1 h\ 4 rd^avti a^a^mal e^^T^ 
5 Alu^ hvaNo? ^ui$ puvk' u\ <i-di.hw s n so o*?s?i ^t*\m>^ Mxh pM"**>\o 
JAsntt-^ ;hr *x ty\K»^wi jiTsVii. mvu ^ , on'wHol t" vS>"i->M5i the otsu' smt^ os Uvr 

en:?vt\ w-MkM h kq *u ^ d nu-M l«^j K vfo <. b i^t sn, <oid po^-r^ion os tv 
x poH i 1 - A u*iiiknii!Oi* ol shv a^us^isi^ i o h onmtx^ ami vfvrm 

r^sl S'M\i*rrnU ^b^V sav '"^■i fl !k oC^UaV n n)k' la>m>- Wm^k k's sfO K fUM 

10 b arJ iH*\kt* a.ts \om»d wyvu^ Vh*n; "tv i\« htulh *x ^uilueiJ 

* oee - pern* w ' % "..lAAv^ioK KnJ \\ p^neir*;^ ar<$ l?ui^t/e *h%? iltsrr %hkh 5lv 
*osa ^larA-n-, slui? ss^ n'hor -petrvi pui?&LVi\- 'he (./ s^c^M, m Msd? JnJerti^'*. 

i i , Off I'wsie *Fi1 l, O Lipiii.iti k Hail. ! S^ufu Pc^ttov Vuwk: \ MKh 

as irs b i h^oars vae j;.-- _uixd a i 4 ) ?i ( Oytnats)* aiK. *. 4 :^--,jv*r i^J^kpA 

15 tabasco, vap^^ec 1 -\*. m -io^Ku^i * tcknm s'k ^ Mi irssurca-eU fV^vn'^x-t* oi 

H"k,\\ ^ IX^tj t [ttr LI Lk^td * <l l .l J\ itiill^ Ltts id >k » -<-l. $K Lv Itl^ 
*,f K t lH\0 s'LO l,3Nt 1 3kcH.'{UtA ^.tllJl^l L \£S. t .\ t . i^Jl^,\ t v I oLv.v||js J'l * *lk 

jwcnn^ ot /msel -^Ws s^bi\\1h »MK< t ng o\UeM iLia^jo^ot^ the tt^s^ 
20 ^osMk 1 a^id sik'nu ^ ^^o^is rh,*t i1k° jrr-c I rvhiM^iitr* Av bo4 Ucs^n pL^v > toie m 

tU?vC Ki Ot 1M ^proiju^ tl\ f " f^K.v'SSC-S 

^. ci^Un^K, pro^m^ o: prrvfit mvvnttun >x ^r la^c app-bcm m 
vnharixMi^ tc^t k *fM<rs <.Kitksv; a^^^^f^.''^ , ^prs.\iiii,?;^n i^ s sn^an'v ^-1 rs an s m ^ h 
a-,s-st?d r^ti-\Uv3s<s i rsKtSnxjs ar i hwi ls^ 5lv -ut . *kI ^x^i ^ t^x'i.il Mtr^lUUS. 
25 r« l ;>>'<> t -sSih 'xitioR, v vtii'i-iVs ausS gan^rtt^ int? J ( I op**r t^r*\fer Siif t h t'KihiV , 

v>rc uvbil 5< iC .KMMirK; ricr 1 aid ^otsk" whs 1 iuvt ^h%M^ i k p ^ t il i5ic%sK^K diMifsjo^ 
y35-L\^Ti1 mU'tal ,'^ri\ffVinss ^ st\^ ,0 Of'i^u* ,f i<ff^ ^rl»S ,'5^'*K Xiit,^ 

iK*bt.njs - s. v^l to cs]>"H^l buvdt^c f-i^MtiA, MK'h a^- 'nr l^^"'ock ^.vdi^ 
s' idbeivdv 1 r\ f l»K i > ht <\ iU -^o r u>->. ^ r tt 5> ii^ir^ ^ ^j.^^ u 
30 ^^cn^^rr i .s?; ^ruhmeo ^*ih -rsrmi, .^i o,^ or o^j? ptira ^ Hire ps^or i, 
K'^jI^jI os "V4' h p»\^0", > ap.v.5^< s-potsf jSjnx dv%U^irg<» ^ tti. 
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\*?t l^.ut^n r^voiVtw, liyt tuinkalh 1 ( agitato <s\oj mi <.\^n4<-4 jvr odof i ^ 
l-i^r ^< rio and ;n ■.!?•><' It i\ j>H,j*<^e<wv *v !iK^\ ? v Hf^jm ^ru^ai ^ dioir^- hi^i 

^fvrrr* umwhM t^-m ihc ^eroisui »■> 1 a omM m MSvh a^sf^ol sepsv*di*\.t x.n troth >d 
S ha^ twrs ,ii*^n *o b^o aJterAi rk-^csli« i4\o iiRii%s<n'*, n f At^rui.if Ri&uvd 

am ht^kuuii l> ^i'-lsoc K'tJu^wm during ^M\ltti tq<Sfidbctivu i od!'«K 

v^m,^ pbvskt room p^iPui nNoun or ir t " .tp^^ifu n s i<t di C -n* im£ j -..ocUaii 
iomp^ur-i^ £ao\\K I- 1 o^wc 'p^m ^tsch o.^oiiso 0^i* 4 >i v.\oho ^uisin t>c 
10 isio-tWvVk^phaJo *dhe'\Mn iho^i&ivUui*' L-n* tcvuUcti its jui^tiiveJ Kfu\*isetiM? 
hfpofio« <-*t tho sxnn, v n p.iru* ol u\ \ponu m^hts ^iid .onao penrtraum rTa k u , 
Am_J_nN*e« <?^\^i i^^i", "Wod-^oo-u c* al, Mo4 Ko^>< hcwJup 

pu'xr-T ^* un IH s oiwkuvc: joH\<*s i'* Lii\ f ah* irs ^via^u wuh ktviijKOsorscd 
IS v^ntf-n s^r> 4knus -o ^u'nh*. antK irviva^o iTVmt 'Tun U> iKa^cS *^ . -Xmi^ Rep ud 

<4 fsnikitod ^xrtm m*>ld fv CiiupifcU^ i .m -^Vsm iC-^OG 4\ it i^HtJ^ut 
4(i U ^ 3^t! \ es'-stn; ki ^1 , K;nl S|eJ 44 40^ ^, 1^M> .tnt* rnf^sv^d < hshsv *>s 

2 0 4Z 4 >2(', S 4 ^i) J'oSv^i^iikic or ihc ps.v^s^ ltni'mum o^ in Mk'-s r-iethiJ, \y- 
uiL.sos. i£ahd^% til o-vi|4Csoi\l^ "|nora . cuhu^o t-^i.M'v assd tijhdk. 

*f i4u\k oik urr^di^K s«i <.^v>e at s^iM >j efh^% nt jsms.:oiS itpi^ Ju*.i^«.ti 

.jua^ ^clob^Hsi ^1ea^^ oh us; ufH^i! kj: \^ ivpio^h h L ti^RiLm ^Issoh ^oiiNfcn* 
2S tv. k alb in t rl rukni> a iik^ * tn'i 1 1 lj.ui V\ IoJn ) t^cptn p k». i 
Shs^*u iiro .is ,cS<srt^r 1 S }\>u^rs No-, -^J^^ tV .ltkl x'ifi'" n ,> 4 Suoh t^Mnih 

u> o^to^ oihti atiO .ami Y' pot^no;^ ot^ j t. u*d\tii m vlov\t si5\iXirio\ to i vtK* 
Kimo*is 5hs j\^k \^ .ir,,=t\,'- \hj ^ 5 h i n \1 t?m x * vt\ j\ yi ^ 

30 >f j ^' '-jv 5* ml o? ^ak^l ; i\i i.J iiisl lot tiso . s..*\*i t h* tv s\ .s'l" 

•■xisLOkl to xs s^p*\-tt ^sa ri c i 0 icp>?\ j?.4 Bsod s?. H IS A snntut 
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A zmael polfptpmkt cm &U® be esed for petrification of ligan<i. 
bioiHnki.'u^ SvUtwiHf^, or r-$hvr protest or aiusNxI;^ %hai hind n I lie yjiise-l 
psitypcpeuk' «.T u polypeptide trasnhnt contemns lit? iWiWl CRIB mufti llsji he 
The pciypcpfkte i*- unmobds/ed on a sohd support, as tx^ads »t «^am%\ ctuns- 
S hsikoti apar^ t, .da-^ LOinli' *r icva, ,ih, a h±-o£ tx-^u-, poljMjrvaio <s ^dstmoo' 
p<^yaes-y^msde or hki. m-Mztid* diss six* suhk uikkj the Li<ssdUio«s ot' Md^xK 
1w hsikkig pokf^ptsdes (■> solid sup|xstts ^a krso^i* ri rhe <*r* v nydmk d^mc 
cherssss-trv. ^v-miK-jcss bolide .vMurisijjt Nd^ydanyssormimitlt' $ct$Vj*tiim, qamd** 
KOwrtOiS, <i dli^do^ .slI-^Oi'-'i joJ Simla- ui' ,u s tn aiiosi IK *cv>tl;i^*; 'ivxIfMn wit 
i& ^etsc'raJH ^ conaijntfcd m the Joans o^ a uokmiii. and Jlukts s-twuiftsrig. iigand cdi 
lysatei. mesrd^am- prepirauonv ot Ispsd pj^uratiOfts, are p^s^d Omw&b sbe -a^inm 
one or raore umes 50 ^How bs^vi so bun! to rife i-eovpror poiyisepisde fbe iu;asid is 
Shen d.iskd l^uil' ebirufO" hi vdlt nwenUiilM s, o^sosu^ u. af!)!^ ^o^dmt- lH"h, 
pit to durtspl ibaiK^cepsw binding. 
IS An pissay system ib^T fives s hg^d bsrRhfi2 receptor ios an antibody, our- 

ivr'xt lit x i ^ Mp onuvk' >h ^ mp m 1 1 pain ■t<i lvn> n\ x lut'i '1* i^tvl u.k N 

0 'i^ fui«l ( .< j'ki ksIA luxfik tviil tfcSSAiu r\it k^u B wo^^t, 
jVcai,iwyy S'Ji ma* he ^hs^sgeoi^h- empfoyc-tjj Such receptor, Antibody, mors"tberof' 
S ( ^fsrnpleni^^s/nnti-i.'OJTip^mtjns pab frax'Jtstfnt i>; ?u5^ofeH/od onto t^K starve o* 3 

2$ sv-f.CptOf 1 dup. of \h\<- lii'Vts^ssi^nl :;■ di-i.'kis^i- by K^fJwir^ j .fsumuwi Mytb>>ii& 

K^iJ'i VK ami iL^tu?^.^, aiui Weils. ^ M«; 0k>| JJl.^M, a 

se^ptor, unulvdy. tnes«l>er ot jfragtmmt 1^ v\>v&kntly au*schf<l (i^sog .^msjie or 
\uii"hyils-yl ohet^uNtry. to Lk-xrr&fi fiben shaJ sre ,-iUiR.lifd to ^kl ii\m ^nhm J Ik Os>w 
i^il \ toss .^tsjplt ^ f.is.ed tha^fs iht- M i Ijs^ unt t-p m\t^. ot ^-i^' ssc m^sf.lv i 

01 ?t^s ^.■■^pieniesn.^flii'compksnts:? pjjr 5- |>s^H'ai si> d>t? s.nnpk\ wiU his id to ihe 
siBmc-hib^eii stTt'pror. uaii^xl^ ot mtmlw, t^spt-i-'ovcly, c^jwu^^ vsk^scc in the 
rctiJiLux* 1 st^ex ui dff iiH.'dimt>. 'Ahsyh 3^ di'^if^t .3s a oh^i^c us st-cliu^ pUisjiHm 
t^oii^S5Ci~ o? ih& gold Jilsn. "t'^is sys'eoi a^low^ (Ik- de^nvu initios of <m- am? ut'i-ra^v. 
troirt Nf.dts^ jdtm^s %an tv i.^K-«l,ut:U. ^sxi a>v?ssriK > ?r: ot .^tich omot^ o. 

30 bsadssjg. 
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detenmiotion of siruims affinity fsec Scttctuvd, Ana. NY A c«l * 1 : 660-72, 1**49* 

and eaionroetne ^ays. iC'uRpm^hAm m ai „ Si scno? 2?eAi>4S s Osnrtm^m 
S at. . Science 245;is21 > J5, ! W I V 

Zrns&f polypeptKlcs can hs ts«x1 to prepare <tniibndte:s ths* busd H> 
/mvel op**o|>ev ^pui.fN or p-shfVfh^- Chr *m*.el po^prp^do >i li^-Ttvnnhcroot 

IS ie^poj;v*.\ One ot \ksH m the Aft ■^oul-.l Roop»/v tiw armgentc. epnofNr ^Mnng 
p^ypepiidt-s oontaa a -e^ertce v4 k\$M irrekruHy lew *?*d m*<re pret«r-sbU 
at least 15 to about 30 conurnsmis amino «i.'id ressdws of a arj^el pt^iyf*s;p.i\sj<; 
SfiQ ID N'0'.i! Pedy^ptsd*;? tomprisircg a !arp;i- portion < - >f <s -rnsscS j-k^^P^'*^ i ■*>'■■> 
trom „K> 10 §0 re^dac': up tn sK-c cnlirc length ^Mhc iiRuno acid sequence arc irHju<k<i. 

IB Anu/wr^ or jromiirtogense. epUope.v eun uho ltvolude iiiUiheil ia£v .idiuv^fUS. atul 
earners, fu> ij&scs^x^ hesdn. Snissbk diuig^tss tsidurle ihe ?.msel polypeptide ti>cotfel 
by SOQ JO NO:! 1 ! faM« aaisno aoifi msmher I {Mess Jo &rt\k:<t assd aumh*r 356 {VdJj, *jr 
a «.onijg(it^JS 1 }■ to „W amirti'i acid ftagmesu s hereof. Otner suable assorts, iftehjik the 
fRFR u*oti1 SVirfir^sl Joiti.,3ti£, vinabk' C termini ^tr^m, c*£h1 C^OTmrirtl tail as 

3 D J mlWo *n tvift I u t.\-ie^ pv,it^k . u* „^ ^rua^ j c ^v,^vp^i\ jvpr^tc-v x^c^i as 
Dt c ^v^j^C'*. ivvn„.ijskl i t*io ^.n ii>> " j ^k, op! 1 i^iti ^ ^li i nu r tkJ o - 
exajftple. tn>m a Hopp/W«xxb hydr^philic^y paifiic based on ;s b-iidsne six residue 
wisutmv, Girl's h«n«L.d i.j, S. jj^J T reskitu-s .»nJ osp»e*.l H, Y, >*Rd \\ rcsjdtse* tenured 
iwSee h'tgyro lj. Zr*s«I NyJjvphjUv; psptiJci's iikUxIc pcpikks sompmirg znixtm «<.uc3 

2S vdqot'ace^ ^ekct^l frosn the. groop ecvfiAtstirtg t^"" ^ § ^ ^msno ;*tut ssiitsHcs- <*n i.Ghn tn 
aminti jscid nusnhsr K'H (A^p'i os' SEQ ID k?> amm^ ^id aumbsr L>6 «'Aspj To 

asiijuo aeu3 tutsubet 2.M (Asp) s4 >" SHQ \D NO:^. os uiTiiui'* autt ^40 <Men lo 

j'tijno jllJ n ssiihe* {Olui o: % Sl-Q 11 > N(i J 1 41 ajrsn^ at* I £H<nrx; ^ f * Vpl t.' 
[ Mh vK J int ix. ^2 \\p o vHli i " i j \ ro vjc" tx a ier - ^ ^ >Lt 

30 u> *m«vo ;K:id ^mh>er J S3 K.ilu,i <;f SKQ .ID KO:2 Atstibcxik-s ixom an smi~rsiin-e 
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puidicd js hnvis 1 MdhixK x~m |W|isixns/ j*pJ Mx^tss? [ o\Axt*,il md 

i < <* •><! < t mi ht^K. » t-^ vu,! tLj Ste + <m . vx ixilo £ ut tit 1 w >lh 

h„ 'it nu. N t kX 5 u a i U J.I i \dt v txil iw hi iti^ fkjj I M t* Vv t ho 
Sin, In ^ l ^ S tKmR *a V> th. ilm * lo n >£ V I *H^x U>tA VI u\m( V* <"h, 
5 lii^r fok Vrir^ Hith^ \^ l l 'H^ in HjtrJ f \, K FiH \1u i x lox\v 
Hdi iAi M Whlixxkc in k^k- „tiu Vr ! V' lM s * ^ frh i i t < R 

FL. 1982. 

,>mld K < \ i jt r Ut ><x oi irtli *rv -k«l «lx f. HMbu 
MiKnlifi m hi ^i'^ b <H ro fk-K kh< is.' , \ n^i\ ^ » v 3 lti>\k<. uu> > \ k i 

jx \tKpfi ro* >t „ uesu ^ tr^t Ihe j u 3 rio<xr< J\ 'arul poh^xn dv tm% he 
tN tV JhnMt'f iy ^t u <-j l|iw*i<i ■■til ■> 11*1 ti u^i k i 3« } isdr<mcx >r, 
t tWu s it. [ p ^ ». Oi role ki Pk hjVp'iOt ^msI iM <ii^ ruk* f o * \o 

IE j i] N -«.K t \><.r' s > >k o- ^3fl T-il»v^ ^irdt j \>h * t l foUpx tiA 
i r ui N 5. n 1 1 K a } il It ju h 1 1 k iU t < u i H hi ctH 1* i\c (.ti il v p* ih^e 
j:\riKi Ik v<, on r i% kiS il s, u 1 ^ mux I oi I ik^J j» i 

-tiT\ v\ ] k »r t<Ttor ts^, h hiH njx icnM in (M Hf, bo* nr «^*\m 
^ -or ir ti- ^ i r ^ s* 1 *^ u>\ 1 J< irniwi M' t 

20 V ^ k hv t<!i it '« \\! ^ kIuKn ^ b h^i infknitv 

i** lt% 1^1 tvl *wl\Vl0 1 i It tV>J i. rli'tn OT ,t attt^HSKS >> d *x k \ ** t d i J 

tt ik*H "s ' h -> f (.< b i- ( nJ J hi p"»i\ i il viK hi r*tr v K ^'f^Mt U vrsr nc-n^ i i,rH >t.i 
ji'tHbinluN ct • >k r rK* >* i ^ l rxtx ^ ni bixiu }n U^Tik r 5 >i \ V 

25 ^tv al M\t 1 Son K \n ^ i^U\ tj> V I n ta b% <?'dUir^ n^-na i,^ 
* OR , m o t,: it it t ix Av *\ » id n> r \t t ' 'i \ 1 1 s ^ In v»f7i>i ' i s n 'io" 1 

1. ir in s 'tin io 3 rM i unl\ kukuu' I i if i iUl ^ N J[ tk^ * 

rp x > Ik i if v 1 Wt1 rs \\ ^\ I 3k kM>Uv!: \tr\^kk M |S d\ ! ls> , 

3i JuKft ti ^d .Utfttii^l 'to t uiu ^i 5 " IkTiH c x ^difs x! \ n tn> n.m b 
30 sh x c*v. r -mi t? i. u \s >ik ck u> n ui * Ms x.^ p c u'v * "n* ■■ Xt <k ^ t^ ^\ J xt iml 

'hiran? 3i> Ml r\u io I 1 o 't^ i V \n> w 1 vd xJ ik tkk'it *« 
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adverse trntsuins raactioa* itpm Mminmmkm to humans- ss- redaced. Morco-v&r, 
hum^i ^mkxke-s can K' pr^lis. c<l iu eiv^m^i^ ?ws-rmrsu!s ,mjinjN Jiat kno hwr* 
e.Rgir^^eJ t<f eoaiam hunusR kamyrwdobmrn genes us disekvsed m WKJ ^ubhcatsoH 
WO W24Hy_\ is h prelorrerj thss the endogenous immufsoglobiibrs aenss sn ihis/t 
5 Mi\msih be iEsacFiViHcd or d-hn^m^d. sue h as by homoiog&us ftcombirMtioia. 

Antsboriscs arc cijasnkred 10 be spodficaSly hftadkig U: §} they exhsbit & 
shres-.haM leA-el '"if tandifaj; &:uv&?y\ <ittd 2.) they do not sigaitkunUy cn^-reatt vtsth 
l\ mvn k J iud v nf ruk 'hiuia, A, ^ L\t oh* i i t h i J )» <\ u u< i istd M 
mu /iivcfi .irubtub^s Soffits btsid to ^ /m^l {>ri] \ |^muk\ [uprulo w e^sioj* ^ *rb an 
ID iiffisMty lis Seu.s? Infold greater than Jhe binding atTnmy to ctmtml {ft^n-KRisen 

]vhp*;ptlO> h ^/uMLMkd ltl*T Thi" As-lUVHilt' 0\bhl! <) ,itS^H!^ iK t >ot 10^\T 

^ j>r STf^cr. prsk'tjhly 10'' M ' «>r greaser, more preffruNy M ' or greyer, aru^ 

most prrfersNy 10^ M"' <*?■ greater The Nn-ding atfmuy of an umib^dy C4>o b« readily 
d«i-ermiKCfl by *w «r iirtlmsry skill sn (be <*rt t Co? esuropk\ by Sc«tehan3 an&iysss 

Wherher auu-*ms^ duMbod^ J-i rust si^-^sfsLiSs-ulv, cr^ss-re^ wuh 
kmnvts related f k>U pepLsde snolecyie*; is shftwru lot example, fry \htt isnnbody d-c^umg 
nnul polypeptide hut not ktvvxn rdated pohjvptsdes. using ,\ st^daul WoAl^ra bloi 
as:*3yM\ sAusubd ei ill , sbirij Examples ol known tainted jjfsly|H-pTklfi's ;itv ihm-^ 
2D ds^cks^d in tt»L |*i hj{ jij. ,vk^i Us Lsjv-asi uxth^k^s. pnx^k^s. ^d *ai kno^r 
j^t. i ho ti">tL t i % S ir-^K^S oif i>\ iji i i hm\ ^ > i*t \t u 

*oi -tri OLii'dS,* fo \^fvuPs Mv*cv>vu, A^^^sds^- 1 - v >e scjclw^ ap^nf r' ^ihAsn 
j^Jatcd piMypcpisdes, u> i^okbtc a populsskm th;5^ spoofLcaily buids So !he zsns^L 
$iA\ pvplvk i^n I'^^spk, inUb'AkvS r» to /j:is<.1 arc ^d.-^rbod lu sekstcd 
jxilypcptidcs a<1bc;rtx! $o smoiublc m;«nx; sats&xhcs ^pociik- to 2tsisel will tlow 
through rbc matrix ssnd«r ibc prrjper Niftcr t*ORdisina<;. Scnt^entsss aMows isolatjos oj 
l«i ^^o e a v i kSLin\ r.il uinbi\1xi ion ui^ u,t f m ks^vtt t i 
ptiKl^pt^ks 5 AsU*K>Ji> ^ L^boirigos v M„n3^ud > H^l^^ dtuf 1 ant uds » tokl Spnts^ 
H.s^^ I*s*ii'i<tf^js Pre §^s^ r f'ijit^nr Ff^_r«.x\j^ y Lt\i ittt ^lo^v, f'oots*.n. «t a I. 
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i\ i *s if s i s, *\n s s I J,tc>»i i h Vi J\ 1 i in 

murm^ hi i y\ P * i P >s l^^ \ 1 a j * \1i i ( h in 1 

\'», [ -S\ \MjyJlJ_i_' \\ ' P IMp \ IK 1' t] t » ! IIL Vi li;^ 

^es-U^P n *_ P 0t « <i ir n ,1 jun Rx nt m il 1 ^ 10 IVK 

£ SitLiL, I \ *m * ' iv-t.) >ji Uh«^ it ^ i t TlN ^ 1 l"\ *r ( f \ r if r\T o4v r 

v \ Hi. \ it s \ » t ^ lov k I t i i * K. lltl i p * u 

1 ^ } 4 i^o w*. i i » d *u si ' pr <. n ^ puis p pi i s \ rln i^n, tt 

L.ikJ , t, 1 i \s i> > \ n > ip , V. u >t U » <. U i IimuI 

10 ^} L ■* J ^ 1A j'H h [ 1 X ipK'.H Ht t\ I t il sL\Jl is\n>- 

^ I i <. n. not 'ntrAi^ r rl i i i Jl<) in>v ^ u t i '-u 

pt kf>iT rn i ir t 'T'luto^^ "xi !\ 5 * Hs x. 1 ot hi 1 n \H ~il r 
v -v m 11 m 1 ot (.i ijvin > »-> . <kt ihu 1 ^ \ hi <d kit * 1 
K <u l^i 1 di lo vi 1 e x mi iiMi 1 tnt p K -n 1 p-i v <■> c k 

IS kmi \ k\ m |i \ i>r wru u v utns 1 w » m H 

l\ l 1 K ll l t* U|\ ! h H(V U < 1 ^ ! I C l U J\i d d 

\ c ^ 11 >> L d \ >l v, ih i<sn. 1 ii^ihin * Ui u s ih ( 1 \ ! 1 ^ Mik ^ 1 

i«- v i' 11 K >>*\ do * t 5 r ^ I p v. f (i X,)' dv.1 t <_< otuo* 1 \ * u t 
1 m c > Utf> I r sti x>K«^fti^ u*i i i.k 1 1 < \ >r k» ^ s j\ i k 

;iq 1 1 d > 1 m 1 Lip > d 11 1 1 1 >k >i^p tmtoiKit 1 l h i 

\n 3v J uiu ui*.(\l _ -* \ d^N L.J.H KHi 1 1M1 kin v <■ ' 

W Mv*l s tS - u ff . 1 (1 I ti„ ^\ H Ml n 1 !\HH 1 u«t v J 

l\ v k d < i 1 t,M ^ p u ih i) k ^ l n he is Ju ^cr k 1 d^ ^ u 0' 1 'l. \ 
\«. i 1 \ > ^ r vs, ^ v. h ^ »\t ^ kr m 1 ^U. uh ill u 1 li 

2S 1 hi 1 is ttt*it k 1 i ui 1 *.ii t 1^3^,(1 t_ jh s \ju 

"l _h nqjts s. • 1,3 m t 11 „ s.h_ ._ ..._n ik\r] ]\ \ ink U I ii i. i i' t <* m k 1 v_i 
ilk - L l ^ » ivf ^ NO ^ U' « 1 0 11 l 1 1 . 1 v. "> 1 ll\U 
4W f - Ladtv ,1 1 V dldk itdl l S 

^ < v a)v4 tH\^r. jx.ptk> IN *s k ts lot >u^t vik^i L bta k > o.^ 

30 n L^U i 1 no\ I ui ]is LlJ .(kt '-oi h ^i*- \ > i \i .as ^ 

IS. 1 I i-m S \^ %^v. In' ^ ^ t.J. x rk l> V v« \1 I'hijflK. 1 \h 
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Rk< <J -x k> c % 1 1> itnv ^ , R v fs^t "» > p i I V n t. n h. ^ivd 
jm j tie ft 5 i\<. 1 m.loi <x « ^ >i, n 5 ^-k u > Ovon Kb m > k i . E 

kt*i kll ( IV , \ % k ^ \V*tk.*l ,^ ' < k UOt* * L.!> „J.lt KHvJ'll 

5 lf<\l It] h< t < tk (,M*lU t WiJ K> L ^ I jOtnll i h£CN lll'lk I 1 t, TlvV, 

^ 0 It " \ ud^ i * n „ ij, iJ 'k k\k ul ot t«"ii 

v% i s on hhMi ^ 1 1 1 ► if % t a>>\ \ Vi h 4'iif ntuhi Kum 
n\ \\> Jh h -i t vp» pm* \ u- ikn v d v.v < i 4 <* u t- 

[ 0 ^ In. '110-^ Ji tk o I }X ^H\n J v a \ ki %.k >M v a* !5i k IV 

18 n<J tk \\\*wk-, <t »li ol u<' tm\ o^tlwow uv>u' JU'v." 

h v1 x juhpt-plh^ v a I v, ?t, Sv ,^ *>' 10 5>Jot k nhf] M U I \ »1 J 

Ivjsel J h n *iit>irii.^ f) ^ i >.L^\iU>i pi ><. iihmnu 

A,lt hod' * tk ik .i lav |s u 1.0 UU. >S u (<_l-*l . *.\0i '1m. I 
IS m \ol is. / tvv. K tt» t\ pi> h Huo ouir-u^k ivN > ki d \ t n i» 

i 2 v. ^ s ol *HSll |«ihp> MX* ^ ,V v'lU^ I.H iJL.Illl ^ l^. ,oyhtL si t . 

r\\ ii^l - n/ ^ *NX!i\^ ^ rf t w ^ v h w <n^l .k* i. '\ <»i >t > < 1 1 ? 

l? lit' 1 '! i " K'ft 1 OTfc m< Kv^ v^?r i u k USlk t t ^MK pti. k ' ItKl^k 

IK ^virov t \" in ^btls n \i ' k vf ^k i»\iufi>r H^r kTnk'ixnt. -nt 
-01 H'k'h' vhoM" n n! 'k" V*i Htko Iwtvir isol» o ui t. ^ r ti u-lK 

25 J Uj*t n H fk^iXutk *o i K Uo MoKt»er <t H or 

n t K'H t u-'r v HXkiUiK. m titrjiir d n< t ] o 'j s^^if «s k r v «n 

u* i t *' 0>v^ tp i m i>' ( n s s k^^t^it sx ut 

^,\Xi^ ir <i%>hx* j bv^t i wilt ko "x v fv^tk O f n» k tk 



sh£ ptevrif smvsxsuo t^n tv is^l ^rHUs <ir 're-it u^uos .m nsvxs^ ;h,n e\p£v *- <i 
i. > pn" h A ftu ^p a u 5 i' m J t i. i ■> c*r uiuoi u-K w 

i n l \k * £r K <* ► «>Up pti * s i inti *t ct v u^k,* o I i ^ 
tr „t ots on. h i t nei.i, x. V ^.l ip t* dn^ i^S. \ui i k i is. _x. i C v d 

S iJ U Ls\ < 1 bllllill hi 1,2 I M Mh I f-lils Ll \>1 S tl ><X 

■.i i 4i * ixxlx 1 l 

^1 1* L sk.X-1 I tl t { L li i*l I tl x. I lK u i d,u*\ t i t, t 

S txhi^^A u j^i-ickh dil n Jul dLksim 1 d L \ o mn v )& 'u * »> U i<> 

'Tlfrli* U x. > Uk^ vil 1 Jl '1* '1l^%. Id ll U UJl" t ^ p UllJt ». 1 h l 

1$ Ik Si * " t ink b * ■» d. v l Uteris o itUiu< ^ it* it in. 0 1 1 

jxn^jnt ! f x\\ »n. l i^.. bkv] Jo j. t \iK'tt.t isu lv. iprk i 
i^ixi l^at <■ n > ^\>[ \ n r n ( l jti n As. as % lJ 'h- «\iu 
i us* iii. i ill t I-. Khmt ii 'im \ ^ l *"x? J \xth al< lKI 

O 'Ik Xh[\ «U t N H it 1 JUklK (il'H^ d li Ll fitdis * e 

IS tun. u *«v xn fix r mibu n? n ) K^K vr it ^ hmo \l 

ln*\ iJ ss »Jr tt im ii ii*mi il liuie 1 ■> i k ^ *il i m ui> i 

nhl'v f k l t s I t Hil tl C, \ I O I|l St <> VV I I l\l \ 1 

(u i' t v iuoi iktxnt v i ir % h "\ J? 1 n tuTbti \n, < 

<■ ' s \ i 1 1, >t mnl'i il i' t cm jm )u ^ 'mi r \ tf \u i n 

20 If it u r i ..u < * U k t ^u¥'w\ > 

lii- tt it HtU ) u<f }\nVai \u i i^k «*k ^ ► rulxxi 

> I tl lUI S L tn V NL tli^v v.d it O t ivK t t! l iUKU ( t J J Dl I if M 

ii^rtu.* tt di'u' uJ^t! e^* 5 ^ listK t I 4 x % s <x 1 i nt s > t 
J id. i.l ill u t\dU i n i i ill n di il^K^ti (Jus i 

2S oi H ta u i i 11 ( "h III i ^ i f il ** J 1 li uv\ li 

U { \N Uk tL S l-O L 1 ^ > * X ^ f I U 1 . ip t 1 IT )K t t ll" 

i ! l^I i Miv ^ x J > \. \M is kirk-t \ Ji i ^J\ I n mi > u i 

Kli u i l i, tl' l ^* -v t u k l\ i its y. i kr t » Hi li l v < K 
% v.d > ulIj-v It il \t Tl \ s. f i t M t *t i t 1 1 v t i] l )i * r , 

30 M Hi llMl I I It. \ i}[ * t? ll ' Ul flvv O 1 11^11^ 
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specific delivery <sf aeaeoc arsfi-compiemeRtairv'-deteciabb/ ctuttuxtc r*,akuik« 

osk4i-M? Kivm i-nik j irs- i^r* be ^soJ V; tfsh^fu sn^ ff uvs> ; s. <>t f^tt ^v,^, tUir 
5 ojr*,f k\ hMnj hi>K" tsumf-v .<'v<f Oiuxv^il, *t til™ /st.vE p^kp^p^do 'mscl 

Unitia & „*; t*yod i5)44i s -*", Hs>~) Ho- tin k U ,f nho. Uwn |ih>U* vis Ih ti 

X(3 C*-S1 fc„t$d 4tS HEU^MrJl'*? '4 HWUS IS- 1 , is tLi3n>0F *M -i kyksJlSUJ*. f§ik UJSOC, 

■.vi^msY sTVdia*? ^mprmt'st U;^*r oe^ Km* ^ **tt<*i.i«.^ v^k SirtaNe i^^^i^ Mr shs 
(GM-i'Kh k vxr mmacm. 

15 UHjhu\1v r^s^h V.lsCl*.>4 (i-lh t\ tl\Nilt\ vik^ t>-lhivpi1^. ,((lt!iWv <1UV k- 

Jt^L*. tcsltroi s i u,*,i,xiitk \\> o^h iosfv cs itr^L *o t-iifhtdi** tthj- 

3<Jm^istei t^ic ra>k\kiiM? tbc^|>v For a^i^c, mJ-uoi 1^2 nvpiv&ini^ ^Mvn 
riuvd uiro shfpt.-t. \o» Hs n", psucnK until tW urpr-reii r, dutfi^ d*>o ^va\ iSe-snorM 
2$ s iow.i.^ tki u^ra < >\ k ?i i ii, \i. st. >.s^d muK<- U- 1 r il dun* ^ <,m *Ik 

■ oi*Sh ' j?u*u> f -aIuvIi v\| pkkelK* sjKui^s ^^^ i ■tU , 'K rv"^ssciv^kj\<sM.vri atsd tent 
;h?"imhosss w^re ■iprj'Sfu^ntij; ^n^t i!> she trciUnesit ^"vUif Ksmuar a-si*" 1 *: dtf 

hacm. 

ht' dv vkuM uUr^M'miysU, 5siinsj«i- i,-tk\ <k ulh, of nun N- ir^tixkvf<t l^c ik% 

%H is?U'5Kfcft kmc mtmn.. 

I ^ r Jv^vi kIs. ^ xs.k-nisf'. \'ou^ mm k3<l *^ N !"K^ t. s tko 

3(1 ,ik^-5^tasis %^siH.otis$rMnv\ nejrt .w^vthmi.^ tv^st siitlkininurion, c^nji^-.nvf hoan 
iljtMsc: nMsuk spasr s^ ,srd ki.h;^k jriJttruii Urns it'tK'daj kjrots^p .rjiibK, H,nt> 
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control, and Ihe like. The owtaiits of t.ie present irsvcMfon cart fee used, $o modulate 
oinicviaijv >m u v U, iksn^ioii -n irea* ^ pseu'iu ce^>Iix>i\uii o? p,iifow»Ne,il 
-uskI^ojk is J:vtJaL Is-m,^ I % n&?«;uLiJ, J*; tan ,u J.to> ics. J^toscs kuv be 

fi\t («' k oi Sk v^li^ o> »v^k k^p \ <> i p tl i\ i >liult Um i^ ^ * *m\ * 

Kat, ^.pLui icvtuuu !■? na>cL x ^ lCio^ vs e;\an^^vi m^ikc- o^v 1 ^. vVth 
jv^^p' ■ .1 i bt tfc*eui*.J us? jo su^iHs-sikH-.A i c^i'^Mf-v jii>6 .mtibivir-*. tk^ntW 
lfcw'ti. t Cuii ait* o^pabV sto* s.?wftf jv.*ly*^t j^* It- ^ps>,yi.N \M v 1k^[\, itu 
1Q pr <,etsl u^*,: *sO'i oo^to^^ilafc^ l* tt?k*K i<a ite^d^* / i*-<ul [*< >\\pspihk:\ > u>fjH,\y, 

v.>.pM a $e<a san^l? [ ecu t^h -onusm?^ p^hpeptu^ a a 

,\ ^s\v\ asL^d fc> .1 <t 'O i my . * v k-run vs^i ^it.hodv hit^K i-i a b*\i t*[ ,u ]^ i>t 
sis I jmivpeptiae.: 

^x5n:h^_ Stst* umiiuM ,?ai aMKW\ po^peptkk 1 lu sen^vt t^iu hi 

o\|^'^,H! ilk " -, iohh T, d a-si^budv pohpivmto ^ a -.tO'siiii arc&iN d\ 

av^x i, JcJ *A»th 5* dsrieuabk t, ixv ^ id 

dosevtm?: iv Alvfii k*u*!L- ^lscl piiiyjvf-Lilo sr-' 

20. U*M v^ltpiO, ^Uv 1 ! iCUiiii nX',^;, b^'Tps 1 . N* 1 ^^, ■i^O 3k Iskc I>C 

irotitu*tx-ii <4> s^'sc^fssMt t J vp^fen k'^ttar^ et nii^K' 1 t Jtk^cm O' »^ i «rker 

Jht- m^k\!t it vn|lie}<.\:*i ilivk- .^i alv» bv li t\\ in >i s 5^T .i*u,cl v\p'r'*.^T 

2S in ^ potkii" sampk \jth a Wsn^, Swj., ^h<h t^^\-> v. yij\t\ k» the bks; U x r 
exarvlf pfiM\ » an H h\^A\\'t\i 10 n^H^! ,ti <s ?iy^inii/ei* kM'rtpk ■< 

do'iv\*l by in --i >i l^Kiili^ai /t^si^ Viji^mt!; tots aho il^t^Kii H ^TK 
JiOfbfSLaiHMi iMiij: 1 lDNA k l £'SK^«\i^c , KN \ ievo*sc na^ivMU^tt ot safiip'e ! i ^ss ^ 
s«?'i>?^\ iVi H t>wm \ M^rs^, Dietrich, a^l r^ek^bu i\>d 
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^(N)^iv».^ ^1 ^ijii-l o^Mt^-uni s*i i po? <inl v^i pk\ ftrLitsw- f'k^s it ,1 voutto? ^ j.t> K 

M ut I d Jlvi. i.Ik St< T 0 * tOt f 

Ik \HK^O d^ kUO> p T nv ( puKjk ^ dv> Ux. Uvtkl <■ t in. _ ' 0 

h )<<>% tp^i v x j *M.t t hMfi i to i^'uv * r t hint * n-v i \in lv Ki 
S tMin n livtx ^ ^i ! tk 1 i it2 aiti^ rik t i\ t 1 1 -> i k r \ efn 

*t»lllUJl k>f 't C*k ^ "'k. k. iU ki *K iNt^ a" >. ilk lp> JU U " klilildl bis 

H'i'Jo h*. k n x v -u 1 tV i „ir ^ m x. 1 uh.\i t ft kt^k M 

i u il 1 ^ rood' i <- it l xlt ' v^ol po \j\ > ^ , n\n d < 
nun x f \ 1 1 ■, k t Si ^ t \k v v X l ^ lutl iuln < e^UlU* 1>\ \ - t H 

IS u Xt'Ktlr 1 1 i [■ t[x* w\[ i H"A \ U \ mv ^ilb ui\ <- Lp-ti t 
Bt r ni >t \ ^ i »\ nts d i> t H\ut d a s \\\ < li I o 1\ ih 
t^k K umr h r,lti it tJ> It » u ^eru.-s t p-kh t~csl \>s. k*tu 

'h iMl I Mtu^v UU TI'VkUK" U(i H I 1. V O 1*1 v tr -V t Xl M lOfs dl Vi\ 
Js I d 11 { II t'uls H > V<\1* » luk il *t4 "k %kll H>t ("Wtrtt i Ik k^ u 

IS vOI'tu liK^v U ' ^T%k\Ot Jlv- f I' " UkA'H it I U H f H")" d o 

■n'tv' m uq»,>i p tx xii n <Hs\ x-vt^u i -il** i tn, ^ju V' 1 ! V os i 

_ 2< Hi i 1 X> ir He *ros i' r^k t* \tk < i n 1 s If ^ H iUt<Hd tu 
•(KmvIP mill kr 1 ( ,|. ItvtM »■ kO, ^> -o^ if k. IK ^ dei 
i d w s «) i \ « t I \ it M ^ m ]k ^i"' S i 1 1st tt al - 

b iin'L ^ t V)s.U ix.nl ^risk.1 ki.ii nt< \^ k<- I i^ nr uJ 
\e n _ n \h\\i) t I s flint v -+o V i tt -t <_J 

ii ts" t n n t v t s | uP|l r \ \ « - 1 litKN \>< 

4^MnM Mwkw^Md LA__n-i 1M ^ Kiwo ui r , )( vk 

2S H l ^ ^ Is ,th*val ^ l h t l\ ti j No nhl i Mu.'i 1 « 

1 f ^ hv |>> i Kil m km d b_M J db2*'* s *^'tiiMl\ Sk ui 

vt v V i ivtd v \ nM 1 } < MiJ i ^ '[ t!\ M,. d ^ <_ ^ Ui i3U LpnJ <.n 

^ o^d to 'km ip^ui x „o t Vi idii ( ct ^ -vie utn. i tatl^ut 
iKl . K\_S % i I v\ v| ' N 1 H S k\tul Inv Vat 

3D V t Sm (S \ ^^t^ i Ik ^ 8 ptt [ ioo > i t\ m ,k>uv 

c tlvi >alki ^t* fK O? , Vt*' ^ It i SI k fk ^ k\,< ^\ \T^k kllk 'v.Ojs, 



of liposomes- to -specific cells represear* me area of bewilt. M*m pmimiml$, 
Jf?L«*«i> uar^fCion 3\j o*i«M*i ^Ik rep-K- vn^ tw <^"cvs ni ^avh; K>j avs\ 

§ n\d\ i - oVTtv^Siv x^upk^S v o'fccr stk^-nu os to- thf f-usju^c ot tat^:^' L tp.-ft\$ 
r%T^ d > if} 1 b^innw 05 Tiwotr^^iPtrif s^l o-roseirjs mvi as. .msmndtt's of h"fi 
kU" 'i\nh\ islo t-c *v . ou;i 00 Jo hp^otues sk:ruoJK 

k 1** puasNv' 10 awK ihc nirgca cclK ;rotu six hniv to ntu-di^ci. the 
' oUo- -* ru^l LA^ pt.^rns 1, arK ?tvn *o ro mpUm sh^ ;njWN*\>Esre>; otIK n?" :5k 
10 bodj> Sttkcd PA \ vvuv*v £C k tlv^py crai *v jrarokkK^d saV llio ■JtM^J 

SrunVkUit > f 1 job, \ ^ Al iVstian, mn |>ho\p|ii5&<> p rv\ t^if amp us*- ><■ ^ gere 
«yr* >h f>\,\ *.r\^ m^,\'>.«rtot "v^ t? jj , Vm* 01 al H > H <■ K-i i !\ 

15 Ami^m r;\?;\xioii^ s«*o *v 0^ & n^iM ,'tk;M ^tiv sr^knps on 

vies s\\ ' ■■ mtxhtf <^ N li lit ^uiosj »f? v Poh ntx iei>{fi??^ t-h^i ^ > ^^inlxTWft^ k> 

Ji'C yLVf*u **h*.«sJ»ok cKo pf^nulc^ sc,i<_ViJ!'v vhsch wli hJ t^r «ii 

■ HI <,lru'fVM, l>K U s t l •HUUliO ll ^ 11 s.OfR'kl ^ >■> OkO^d 4 tlv 1 \\24 

2% ?vnor< 'K^u-ftvuN^rK 3 ^ni\^ \ytmpt M I Vk-."U>\' e^'qsv^T^ alxmau^i- at ite 
^h,1il^^^ ;r,m'^kX ,iK^r,v f^nn^iss, dd> f nn\ »v\mctK"sp s^o ch,[if>4 ^ ^id 

t " U! It >v Suh \T1 vUlu^ V ltK> J 1^^<i|\tvr i.> tkl .it ih^ ,J ^ 

M ksv;ih [>i-^vih'irpn)NiT Kn J ■ jt>ahs-s. short ^lsS'iii topt-at {.SIR - .trkiKMs- *>is ^k*' 
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V( K Stvl^i^it", \5\1 ottict jsm?"?^ habile anab^s k.\hRk|.*t> krov^i m iho a:rt 

IK* p^v^r kf^ v-kJ^e <j .hm-^ p^vi^-is be sj^^Ju^ jot ^ ^umbei 
nj jMirpinr\ uKbsdi^ U cHcnsuftiuj? d u stMUOrsu" ^ part art t'\^bn^ -Cmui^ aritS 
$ oMa«5ii^' .siUuuvki* ^wmM'rttSu^ s> Y i-> ^ <*.[i!0f>(^ m .,iuno<* f-^rl^ Mk"h ^ v W 
s. Oi ^<irv [bvio^sjiy a Oo^ibk and *i s.c !u «i ^iU"is*ibk- 

Jl^nV v.bv^ «»l*f<Vv*> kf3ki^> tiMMr 'i.hAHlVOV.iilS il l-^gM^, jlJK> 1 s v Js-^>-U k-sCEk^tK 

<umaik*.s x;c^r rsn^h Hjw 

i>?\<rA £?r^ d1 mios^ bjrM.un <siksp ta mo ^c^oes \Weou*i s at - Ksli -a the an 
weuM rt\ti s <ou£ tlutf 3lk' Tr£}\v$ jn nhed m \^\<;u\\ Mh^in, jth* tfkit 

Ud-i^hh ..ujobs, t"v* s4 he^tt^si^t} it UHi ard ^sbet <. rav -x^tit^A <-i*>rk<tm< b ! »^ .i 
ahsrc (vh s T ) ^.jiKotv Hn^. j kuuoi mi iht I uJ.4 I Yci^„ „ jlN j-> pM\u\\i Hv fl,o 
IS -i jol-\>inio\ -it *Kc iM*-#-o? t!i\»iitH^, >4i\iSd Iv tjseii^ m .u^tLhrv: n xr\loo ih^ ^ 

jt^'U^oKh, u vs^.tr^t'iL^'iiis, loll t-HK6 . hsumo^ont.J jOJhu^i^Ktis knosvtn^ rhs\ 

onO(J En dot.o? jb-n^rm^itk^ ar atnoivfn^ ^^■^ite.^ ^uh i^c v^rvet Mssco^tib^it^ 
jiwkti B^t \L \> s J i . «.K' h ^ .iv^'^iJ W5?b hroi^t ^wt^n t ft>d 

t5io ^ s- 4 l > ^ 5 t^i^K ^tfv?- tor ^ki o^uki <^'>^' K <t^vt\\ t*n "Ivo^ «i 

ru^ats^R- tfu" I ^j^* flic j<JT^u*M,ant rc\cp^^i ^ vViif v^'i|Z 5 ^) m,ct W 

2S BK-pb^ K-i' C ^nn \yri ^ bl^. art«i c-nH*. go, t l<^\^s {F^ut-^ H -t. 

M,^p\>'s.v", /}T%vOJ pitl\T^\n«3dv' ^'"l^s (,,11 be U^\1 It 1 C05i\t 

honib \<3Hk whv^i ou-?>s o :K- \ rcc'sor o* oJin^v^mc 1 / ( <n 

30 <.ksetn\-|s m Oh '111 vr^r ncjlo 1 »H dHKk^nvRo ^od n;kr cVv^-o^ bssitk^, 

,tnd M^lt i ^uj^m^Ki vos.s bs ^^sisi prsx" o^Uis ?i i^tof*i^ni?u tV ?v[v ^; CM J >t\,N0 and 
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Wf--y:*t£ j\stvijjt-»l rhes^ips An Mkiu l,v oi :«^*-nn^t' .is^im^! jtWisi^K^. 
"iglwUxk J t * 1 fi<\\^ p1 >t-,L„ i J *n '.u«„iUtv i* i i J ^ l\p<,| fn f 

l& v \ vt a Hi -taxi r> ibt-dtx^ *! i \u N <n f n K ^ *k! K mx 1 U UvJ t 
x\ xf Eir^ ck 0 s t,M^ t i« M I r i^tK t^v x*\s<- o Kir kfNivru i tiv\ nm^vh^ 
S n Ilk m <~ ( 4 \ rKJ kr tr F v> ipL 'tiHlumhi jskn u1k x ru> r i il K 
ii k o >p *^nnlu s<it!iiKin n drs k i^ii ^ ^(1'K\m i iruluv it 
. n* i s u! >,d *lI r U\ I >K \ ai I t T i ^ u 1 j t x \ d i\ iw 
n ( ir fu it "i H i n h t 1. 1 l M Kf P s \ P *« J 1 * 

\h Hx< ' I 'm' (VMM J^i- 1* P'l K k ;T \ 1 U ! IS- 0"k»U ti Ik 

ID uokiHA Inns k xk 1 i » dnuptHU KtMTM*tK i-s U\ > s l > V ,k No \ nv* 
)> " t i ti.r"v n ( x *n r t w i. K I j > su *\ x *hisk ~' > k imp! x< it I n k* rt 
kiv.iNk 'f\ H isto i in* i * ^ tr t* Im (Iff sinf k v k xth ? *u t x I I 
Ik I l»» v t lHv1 f * j iv> inu «t0 

Hm *t * - F*x \ ij V.k1 ka l Lt M t J*u * w I 

15 vkr klon\ j Km n *\ i)x v < i^u'iif ilmn< !j'u>t t\i h>!-, *i 
• I in r ix ii 2* i k>t 5 k >ix I f < tnvJi a tn is six v J » ni Ii t \ i i i l 
t J.i'v to?.v ^ 4 ( ivk " kl 1 1 i v. i^j:n St ^ *w *m tV 
( x\i est. kv r l \. muMse il t > lot i. svntvd ^ ti 

k\ «ks ^» tLtktis w >ksun Mfitl^ .^e^rkk t\ ^ Imv u \. t > 

2D ii"t. ► Nt x i fiuY^ il \ « " ^ s l n .m k t i'k mIh> ah l.uixt-^ s« x-x 
In ftk I Mp S ll „ I 1 J U IMf j. no ( i k Vi {h it\, ^\ ^ k I ^ 
hi iix kt VI h nAttSti ^ ik t p irw* r^tk^ r s tnv"\ - t* r 'h s tx.io-i u\ 

i ^ \ i \,\ ^ k 1 1 1 i t h in J 's si t>i> i t x v n ip d ur t i ik 1 i^v 1 i \l 
at i n^is x |v\ 'k x \ k i ia x ^.x v"n pi t n i\ I U i, n w i t k i 

-> k ft i xl in t oxkx t i* NM" «v cm iNc] k c t ks n i-^k 1 f x % k kv kk^oK 

k> ^ J t xKSkx i^iX'MVili xo ^Ui i\M^\)u> xU^UH -> > ! Ik *n 

11 *l ( lu\ kk - xf MlNvl ix t «. 1"^ v k.' It H tlx L^l^ 

1 I UN. d Nv *V Mkkkl k-N kH tl Ik^ll l-x > Nokf N K pkl px. >• xix-N 



wo ttmmn 



IB 

m \h? (ktcw.{\<wi. dbg.oOMs jwveiiiioft, jnri rstjaim^ur assncbtwi ***Sk a ?inse*l i^rk-lk- 
defect. 

v i k. *'v v v u \ i-. -i d tri' *r * tk (■*- x On d n -iv 

am! appropriate assoc^tcii thera^>, or >^ssstarjce m generic ou*m?dtr*£ or OiKfrnoswg 
?I c^ne^r M mch. ihc sssvcpieve* >inti-zm<?i iantihehlics. jpalyriucfcomk:?;, and 
*.n* vpqindts *.ar* !<e for Ok* tit****-, uufi i't isuvl ^^h*ioo*iuo, mRV\ *«t .tjk I 
JtUjtx-tist* ilu'i v.ix,i v s! d> *i^*k>"rs „«kI tx* ds*-\*tK o*' dekX'Big >>i j£Vhi*U" 
diseasos or caiux* 5 **^ described ber^k*, sr-nsn*; methods krsowri ia she art and described 
^it'iotr f urtbe* - , 'r5*M.*i [Mv5i*K^i'*iA j^nb^ i\**i K' n<>] sr. ik^a ^vtrnJme^ nr 

IS serotype** as^x.-j;*?cd wish ehrosro^me i?q.M \ dekxicnu aiuJ *ra.m- local Kms ^;-<x-*;*sed 
**itri h*mu*n diva^v vjo <**** Jfcovc- devri*\n§ ■>■*■ **'hor tn^NKv\*tion- ^vc-^wi 

wirh HfJ^'Tiiinl rr> nrs-vn. oi nsn* o* Hbe*. $ I rwut -^r*- *a*ik b iro o\rv*\ *cd 
So *x *n\oS t *-d in <. hr. ^n^vM^c (Tvrsvir ^mmcr!* sn ihjIs^.Ivj'K} m *<i ^tk-*f v,u\*i. 
Sunik*l;y, >';nM~l poiy'^ideotkk! '"'rubes tun be *^ed k* delect sbBormaksies nr 

S.S geBO-lyne-s NSfsodated wkb cbnnsi^ssiine 1 7^}?4 J snsOiisy and cliT^miUfMTRC 

l'*t I ik*<l « "ill kills'* dl^.tM W ^pO*11,'[lx^l \ „* H'llhir* Vl*h-, .*]!*■**'* pn )K ^ll* t**i *■! h£f* 

l>tx*bev can 1\* used so ckteci abfiormahiks t*r g^ts-oo/p^N ^odakNi wail* ihusft defe^rs.. 

A& tijsei&sed 3^xn : e, tia&ets hi ?he zsmel gesis issdf muv res-ui* in a 
h-;*dtab& kksmari di^*iv;e state. MokxukA ot the pfesosn niverttioft. such s.\ she 

20 jvh^xsde*- .uiUt'O!;^?' , ejjpo'S*'?' (*"^\iiuo\\x*de^ tisd iiMilf^Jk^ (it Ha. i>t£*vn% 
jftvesisim wmM ai-J jii ti^c dt'lo-cUfm. dmsju-si* piwcmiiia, $M ueatit^jU ;sssoc5a?td 
nah vi /*i*.voi liont-tic de^ct k* lUujt* **** ^nivoi polM^^^^nlo p*ivN> Iv yvoJ Lr 
d^sxt aUi shrtoc^rx 1 bet^om di'^vcd nr ^or» djv^v*^ **uk*» iiiiu\ t^c /"Tiv*^ 
th*v.Msx>Nom;d iocus. At* s*K:h. %ha imsei six^icsscrs cm Xk Wic<\ t>\ dv,*gxirM\'Cs m 

2S t*»pe-m»c DMA pwidisss. 

In centra.!, the dlienusf.k* m':tnod*5 usclI in soncsk htikap" <ma;ys.h, 
dt'^ti o pi.M-jJisc ^bsiortsuljiv *■( tKiJiijSi^ii i*i <j p^icrt'. j't? known *n tke ,ai AuJ\\.n.& 
\wbc^ sviil bt' gos^iaJK Ic<*n5 J*< ***: IsM>s>tli, alUx^nh v*suo*a ijjt *-hoiu't pu^^ v^s* 
ifc i*^:d n't *£ l > nt i H'K ;w*u.xs ^e a lci>i ^ nt ssi k*fi^*i pucliitsHv f-^ jt*iw 

30 jt>o?*e f>re fej&biy 20 -JO *^. For g*\>s^ ss-^^vsi.n of gcfif'S, or chix-mosomsd DNA, u /rase E 
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4ztev®w&$ by <mc of skill In tibe att by correpariag m«I s©<}«$t&x:> s'SEQ J.D NO. I } 
jxivj 4, the <■* ^3 ^Jsi." t*':t^*-h ^1 Kit. i h iko^x. asiJws iLureL £ytk"K 
S e^op^M. ifk N oi \o> l-h^iMtiji .1 ^cn> En. ^sopL h^i ,1 pott'^Hs m\1 patvm, 

ill -.4. f-Ll 5 \i(kJlt XlktMck b<>* i-W^t ^ k,l ILtl Ot . tlJU^I^ h*t.\< iUf 

^IwUklfiV tk iltM !L\k!lu!i ^■■dliJt ^ Ii^oki'E' ^CSSttk Vili A ^V3lii >s t S1**C I 

pe'vs^KlootkV -'ii'hc -Ahti^ih *k* pohrwk-Kk- vuH Mindi^ » ^mpleflieos 
\ k ksLk'i u-iiu ^ijiicjkl. Mks a*, sit RHJ f .m,ihM-. 3^ tsji^itfy v tse ^estih x.sm§ik 
its \y:n ^ok jj^ Limivesi^t p mcs* ks a K R 3o;n.i .s^ Mhkt appn-p^iu^ K"K fx^a ^ 

CVKMIH fts, {isl'i V rSktl^S U f'^U£SX HAi p OL^Cf ^ i;ot eStVlSophoteM'v >fc\t ^ v^lOf 

^v^cboUA: j.i3oV uhciejr 1 iIjc ^sKhKuk. s U K^Ukk^ k. *he ^Msipi. Sh.m.t.-\- 
po^rakLvthk ^v-t*'-* ( ^ ti s * l scuittior t rJ ^mpa^na £Ue ^msJi ed fitM 

IS u\,> t.-ft r^lu« a m\<.w3 ^iqfn>l revise prooy% * 1^ ... pi. rccK ^rnpk tr.^ 1 v. sld fyfv 
l^ttk ,! M \ Jsik*:vfko hoivwcm °\#r HtM 'io^ ptncLK? irnl shr * oru.'j se.H tMf? ;«4k\t«ki 

1 va.'vc nt a i,'"*\tk ssli?iv.sn t^'i^ n iJ.c ili\t'.s-.>^l 01 pu«Mttia ! J\ vh^casr^ v.vii^ v ni 
«W p"-s"«.erke at a Ivk-r ^ng^ii^ ntk^stse ^Itf n^hp^ s> nir-^Lsd.-cJ pajknt 

■ ■■i the p»\v«Lv t ss i1> l it'^r .i -■'is* .itSivf.sK 1 ^.jtr^f, 03 the i^ovkv hJ 

2Q a -cin&hi jihssur ri^illU srt J. totu* ^1 pis *i^|i],a\*jJsO]i i^il'i'vo <.\^a^>k\ j a^S<\CS5k^ 

in 5t ! ^stu^f* ^'tk-'il > SLtss k h iKt^3 v>S IX H pim'ucK ^i^ih scporuiVx- o«iu'i at 
?ic\t.t j*;jklc Hvik «it>k1 nt l&<>. is\lk\>t]\e oi j Hlac ^tuMnMl^n. ^Keut 
iK N n^TU>\, in alLlk a*tVst6>cv omnpar spFi at i^e *i- 1 uxsi \$h\ nviinJ C'v^d^w 
k £ ss! K tuiai yi^llccted 1". tjkjnbuj^ 1 rubied jiuii\^lU!.iK, itotitiM^]^ rt- tk u^t 

^1 l -^ii j parent, ^01; ^ n u.j » ^LtUuS y>, Hok\K \al^ a, o? , t*iH>-n -ti^c . JK, 
an^i to f ic rHtsJ .m^l t! e 'U" Iht* sx>hm\'Lstl:\k puw. os p moo? v^i he FN \ l>\ \, 
jut <ah\ ft? a ^-^Et'ii x t Si Q ID Nt> K ! lss? vo^ipiencru o( Si *J H> Nt.^ I , ^ ^ 

3S : P\A Lqi i\ i>5>: the.t'i't VkS siv*^otl- of sh^vurn' §v*ieUi; hu^vJxT ^a^vM'. in tkmup 

div^a^ 1 p|-it'tlOU|Vs .j s e '.^l^ ^r■.^lv^^^ jr? t^li,' ii -sV I"! kk-rv'H' k* ty- \\"h Kl^\t !|fc\Kikk. lh 
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so 

H re t l>tN. U 1"-Mi H ,ik u A <s ((»•, U t »M/ u 

1, «i m If iuuI ^ Lx < ^< ttd* U>* lt ( * / *t 

H if litks* Irv -*»f* 1,1 *k Pit W s *> itCM / m » tf.r* * fot <! 
5 H O VI, tics ^ I 1 \ 'Kit 1 \f^<i j< >.i k (III i 1 Pk s 1, 

Vut tlO Is ,lV,tV I HI 1 t K t i < I Sv-Jt vH<\ v. 1 I S ll> vJ k 

1 ) In J \ Oi til > ,H! V 0 * 1 p t * ! ^ sT'Hii <*<iJ « fr I H k*l M I 

kk till e 11 ]W suJ L- isliLnll t i k lU l l ]V t \ 1 ""M I ^ - tl 

10 >. ik« i n t ihs ^ i i p i^ < <. v kt qm pi tit *« <. t m x jvt«. t\ 1 1 ua t i 
s\siu n ^ si^ k->t n j ii t* «n p.> \ iv <\ Mt A.L\.tn* K% \k * 'x- 

t\»\Xs < U Hi it* „x K»1 _tl ^<U>n N U S tl ^ok^i is iVU<>* l> iv'l.iil 

U.l>s U tlUt Mh'L 1 1 U*l' ^Uv^ S> A' <!„ *t L 1 IV *l ^. 4 I i>L 

Mat l. ^ * L J i 'cK y ( h t h.' \* tin! > f» M >V-s 3 v I ^* l I 

IS Stir m (ht t < ■* - k)i C > ( ,*r Ko-v is » >\ t i* >*, f 

Hll< f UI F* i.ss |, *t * t s .(d *J m.'.' /) ( 'inm , (.. < U i^.in 
H k n *»l s yi t >\ iiKk\K\ M 1 *<**w x ♦-». f " W. »»«■ 

is n lh O' I ' r vTs V \v S ^ >D1 t 1 *> n f > t^*S 1 (i fha \* h> S I 

2Q t c > . c f \ * JinH 'i'.m V k% A. Ss l> ! ^^ uIRi 1 *<J *« <J 
Wivt Mh irujn, t ls-< i» « t- fW. » mu# V « ► -uysN^ 

^ ilk) ) ^vs^ : «. i' * 8 i tMta ssv «^ sv a> let u^ki-s he 

jXt3o<l*t1 11' 1 ^tl~ u * N _i t iV) i )\ \ \ttTxt.Sv.ts st.lt, I s in i v H I IK F5N \ 

w u\d 1 \ *\ i >k l.^i i h.i [ 1 1 i. h s x n* in_\rcx j. ' ku ! mi>v ii Hi 
2S ) I l u t -H.S. 4 o v.^n*>J h l pi it, i 1 i. < ' iit<<,> ' /# i > 

nw 4 s. t|. es H V\ I v A. V , ^ 

%h t ^ l_ kt'^ t l II * 1*SS K ^ S 1 l^t kl,.< \1. 1 . ( I l.. 5 k 

* ^ *f I Lt. 1 tu hit L ^1] t.L 'v*u o! M st3 si Ik (1 fs. utV t II s 

k \h\ i u t U i v t. u ^ i u it * v J s e -™ )s •■ 
m U*\t\ 1 Nitn Ml 4" KMi u^ii MR Vf o pv*p>- 
i 1 ^ in, i i VP ,1 \ni , ^\ ti^i 5 2 1 +fi^ w ^ In ^ t -, v 
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fraasgeak- mim thm. mm^tpwm xmsei, either u&k|i!iMi$h u uSer i**«c-x*cif$e 

^nxn^ h' v\ u x t < vi \pi\ hi nt ^ Is* >nt^E ^K^mia 
inhp- p^d<t ittu -nutv^ >^ ivot n \ ^ ^nii klu pt v * i * ru T 

§ n * pK >nx ''H kit' t ^ i u > *ii h ""tO * >>n s H i m < h 

f ^i* U1i f 1 ,l IU* <w Iti *Utl,.\ <■ ^UiM'Kil'vJ lii ll^i ^ o o ft st^ 

I i * ip k ft (? t i-^v K iH»«i h!i il, r \ t IK tj OUI (.X } )t 

t I K«k,h - jT,m 'P >l „xM^ u ,r sdm I tMni'n' ml i \ M Q in 

NO * «r l k pu1 i h ki H i t iMsl - '^1 xtv 5 np iL i ( i t ) 

IS iau v. ♦ A O V S k ^ n> SO ^ k * l Vv K ^X! ti u u« lk lo. r<a. * 

^nu' ! x "k njou '^n* .xi \.p k> u n-i^i o r s-x i >s v 

iik'^SfV tl l^n ^ \ Ul *\ Mtl^ I 1' i's* I'M * hi \H < H J' Iti^ 

k , ^ nl k> k f ix M k ' i 1 i \'i nkU \ r c u v > > Ui ,\u 
IS im v'hn^UM ( m t ro iv> * i. At U m~ r , 1 i\ku ■> r ^ u i ^ 

\ i li t fcf 0 IP NO s K k,^ K >u>l kx'iih" t ip u »cu <h il<-fuOiS 

i st ' 3K L tt^i- l ! t l p ttO'MX i V inkii u^i >- judaiU Ot tie m > n 

f*\u\ t < 'i O if s s i.t Jmv ksk l vd \\ t i\ S^v- T he 
ii'iiLiivl',iR^\ ^kli N\h *lkdhK, .)V)4ud K t li i^K, 

'Mu^ 1 1 l i ^ ii ^ d i < > » «► n fx -s r vit" 1 " ^ 1 1 Jn,i li ^i t 1 1 <. in Jj s. 
^ihisv i ^ i 1 i 1 1 ul % 1 h k y imI xpii nun 1 1 *- i xiM^u'uhl^ 
2i * ifvirfio t iK T4 ui t % k l t U ru r u't v t* i tk *uJv > ^ nx. 

">h ^ iil'ivi Moi V ^ •'inxU tK i I ir* "i il vi p im t r m ► l ti^ x ^ 
1 k n A i k^ \ >.u n ki ii ^ iikt \ }\ u ^ k \. i K k t 'i '>k^ ' t\ ' h 

In A Ml. C t \ \V} i I H m IvVUI C n V Al' » , *pvL ^ H11 v t ^ 

»^ i^ v^-Ji <- «- >n t v.t v.cnt u-^Ui kit n^xl K v 

l ^]ut.Ha i- p^ntr Ui '\\ iit *> M ) e *.hm»lh >s ^ 

n.n 1 i <.kl ii* tii i ■,> v paii s .i oix i - n iiK i l * 1 1 ^ Lx u i o 
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ft v v r it ul thJ 



*0 iMHIfel 

\ it I M ^NJK 1 < InfPM flHI'M^ <l x cL 

*M, ^ ll^< t>J n. I AL lU !*< N \ ill iNW is ltij t <) 

IS it t in'i IVn-r <.PS* n,ikVMA\l\ \ iifti*. r ma |KV2 I 

t ' tHM I'Uil I'K ill "tlldtdl DW>udt ^Js IUU ^' 

^qwiKt irilsNCv t l i. n. r <s ^ l Iv I Si o u i 'eo lh> lD\A ^a-. 

x r ru tT i < phsT'l lh? fvjT>\ir nhl Jn.e n, ^fiun i 3 u* ^ she 

O I N \ ^ A i i\H,tn>\Ol^ V^KfKI i T kvIu 

25 > >.a\J MF f M < ^ * UKS b^|N i K' J (k n «r K<*wi,* aim > 

ii n r \i. < ,K i 1 ih> *it i i i" lh? «<h i„ ti 'n«,s kVikMi-J I? 

F>\ \ 'i (up \ i1 [ J •> i' i»u4 K' f u 1 » \ V k 1 n h ji in ^ i ^ i ^ I c 
vO\\vei>Kk i 'mm* iv^ilAX inj u^sKHir.UuJfv^vdv 
^n, ■.ivt i\ ^M*r ti V U \>\C » 

5 0 
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\ Hmwi -j n v.ue Mu Ia ftobt'd ^ t?h a l y^ar; ptsj he 

Northern t\ot jjU!]v\K VrA-s. pemcmed y$iti£ tkimatt Mai?^>le Ti^ye- 
5 i Ml N I M 1 r* !L wti XVI N (U> U><fik\h VJa Ut» A rail Ifngiii 1umw 

wnMt i pii^ic, ksx-d d^t-ci v i-'si tbc zn^cl iJtNA (1 ^its^ik ? s w^s s^i^a^ i\s 
Ui£ TVR tr^tii^nt w> ^unlk-d t^n^ QlKqkRX gel cxst&LU^r* Kst tQugefc. Stilts 
Oanki, Cm i 'the pt^be s\*d^^rrivt^v S'heW u ith V P jivhf, the- Rsdspnr^ Fl 
i>^A L^vlt^i? feVsiturs; 1 Asiokajr, TK> a^euMmjp u* M.*ni&iT,*i.rissvr''\ s^iirio^j,^ 
ID 1 ic: pto^e vv^ pu? * tJ vi-jJKp <s Nl^v ap pi. <■ 1 < o\trsrt -Mi Kdjy ^ <Joii 1^ sWs.m 1 ^ 
Mia, Cas fcxpEvsNhvbiL'ionttvhi solusn>n ws^ u^d s<sr ihu \yr<rkts£in£ snluu.m for tte 
bk^ HvMid^i^Oii t»%4 ^laee uvoEaiiih? ,u 6^ C I ho hlow <*ou «tvn vwi-ta-d 4\ m 
SCO a.^3 ii.05'X M^X at Rl\ Mlowed t>> *d*iR\> ut H IX SSO ^d 0 t f -* SPS al 

IB absq«4U>y». £^ ^h<w nw>t\<. toMcfl 

A fl^i vu^ jkn i^rK^Ti^ um^« M^icf 0 ^is ^ 

*t Wtt\U> J^f mnos^K asd o<ik^n k>r IXm V*U« ^a 1 the same a-- ?or toe 
MuH*rle Tv BkM diselo&ed above, Apltt, sipM ii&g&sity *s ubi$tit&H& for them 

20 

/ 'sist 1 v> \^ )^ t p|^. i 1 b a ( if- nnh ^>i^ 17 nv.11; h\ ^uHtH'iK 
.vu bL ^,13 ol i'k Mil o.d - SkK,u».i »h n A KiiKi' ^ v*nl 

a{ -!> u^nl^uUh iK v t h,f v i,n>i«i <. m >s v ^'i"- hpuii'dIDNV ^ie- 

\,vvA fl \)o ( L tui, Io^a> jtorii <» - 1 I » uii/ui ^ ra^oN 

t o^ico /ind AiH M>rs<ni f,i ^IS fV\! \) A 
^ ^Jii^^^a ^ jp !i 1 'ft ^ !'» l( io v pi, v iSf fcf\MK ^vi 4 o 'a ( \ u\ f>»d r 
a koS (\t ti i> adxt Hi u ^ fin <1< v i,' (V at § v t u 1 fa 1 o> 1 n * Pi *i 1 k u\ 
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combed ;sf 2 u\ I OX Kk«Taq PCR i£a<.:iiun byffcf (O..ONTF.CH UdHttViiejne^ Itu:., 
V*Ui CA), 1.6 Ml ilNTPs mix (2.5 »iM ¥ *?h, PARKIN- ELMER, RvJcr Cil.v, C-U t 
;U .sens* prim*. ZC1IU59 (SEQ H") NO:7i, I pi aRSiwfnsc pnmcr. ZC1SJW0 iSEQ ID 
NO: 8), 2 Ml ""RofcLond" * Research Genetic*, lw.. HunlvviUe, At,;. 0.4 ;sl 50X 
S Vh nlt^i KJi *i ) x] PoJ'v i \ Mu (Vm^M* ibi~.*Ui^ i i n -> |V\ V from 
Mi ?tk H vi.t.ul h\bi*<A i \mj£ rt ^"Hfoi aVl JiiU^O io. a i->«j) \ lHnmv ot ^ u & \\ w 
regions were uverlak* wsih an ■cqtsdi axnoatn oi tniihrai art ajid stakd. 'The PCR cyekr 
cojidtrir«ss frcre »is follows .in sndul 1 cye^ 5 minute dcsatuniHon at ?o eyck\i e^ 

a J-5 -.tvoskK ds. sat jjatiojs A '->4''* * 45 echini. diii^.iliti^ .it t*& v< l' aiid I mj.suw acid IS 
ID stands isk^.vk>rs us 72°C, rolksv^d by a Ui\&\ I cyc\t cxlc. iiMiai id 7 unities as ?2°C 
"11k 1 seaetUfjis wcic sepiinsted byi'tecsroidioresi*; m% .s 2""^ across: g?\ 

The. revdt* sho».od hi *..i|yj it /ra^s to ilk. Nmasi ihu-uvNorsse 11 
fruraework: marker SRGCdim vnth a LOD .v.:..sre o1 1.136 and al a distance crt 8 <*8 
]00<X? from ihe sm-jkes The luus of susTomidirig gsrnesAswktrs. |s>»s?k-ns. Zrsse I sn the 

SO Si.an.rime, of ;s translated DNA diabase asms* a prufoir* sequence 

ani^istiEi^ id'dk- tiasisiased open reading fram« t>: hisfliasi ftftsel a.} a qts^ry resulted in 

d> 5 3k liorl \ ISIJ.htb >' 4 tit li.»K c\ J vi, U S ^ ihliuViS. l r. 

<irfhok>g tififce Jnmi<m zm«l (E^mple 1) {SEQ H> NO:S: SHQ TO NO:2t The imxi.^ 

2$ V>hi> ssisj.^n -.'J iht LSI ^q.k3-.e ux,ide ">v ^qreii-e j.is u" 

ihe eDNA fi\>t5i %vhsch dit< EST s>rsgk:MeiS:. Tlu& cD^A was t^rsJisrsed iss a plac^iisO. 
T'ne Ritmse ?.s?i?-el eDNA clime ^equesjefd osing die kHkHvm£ prsms;^: 15 
i.SbXJ ID NO:9.f ,ZCl9jly t'SEQ ID \O:i0i, ZC3^J 5 X) {SEQ TO NO:th. ZCi^.lVi 
i"SF:Q ID NO:l2j, ;.SFQ ID NO:l."ij, ZC1 L )J^3 t'St"Q ID NO:14\7fl J ),27S 

3 D (STQ 10 NO : |?i ZCL^270 (SEQ JI> N'OJfi), and vcuinr pn«i«s\ ZCrS,?68 {SFQ IT) 
NO: 17). .niii 7C694, iHKQ ?D NO:lSt. ScMM^iwiiig r^sidls i^djchlcd J 2925 h r s uisc^ 
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\k\t*\ i i p ipu, fj n? K« k lvsi^*-i ^ Hir?i , t l i g \1 I iiki „e\iuv ^> Si a 
sop * i. , 1U AaiLt *ilM >,**l k- Tk £ t kIA ' sif kk . it 

cod it,; se^k^ ol I NA a.JO^ut. ™r. jmH The ui NA MXitie^v si vlv^r S ti M-Q 
ID S(3 4 jgid LV uirrtspofttiitig: oeJuu."d pohptputic" HrqivrkC ss Miov.n sn M i) U> 
5 NO:5, 



\ ft In DN k I M kf I I p 5 iMIvl' \] 1 \T1>> 

io 1> r> tn ui » t i i t ek n ? k w s imj* * rti 

i k ih< < I v inv \ ok ,) t vl S v v, - t I tr> i K 

1(1^, ait,'^)' ,fhv I U ml \ ^Kn> tit-, IiuON\wssi > *t.f t 0- 1 
* iJl^L.bluj! tln'M \H R>tl m1 Mi n l^sK-^usMOi 

S ^1 11 1-1 J\ I t K L. t I M> Lit W. k.* » I 1 I l| L )i T IS 

IS im nrJr m n luW^^f k lni'NHhrs *i -dk in K dl H > 

I nsi ' \ fttv J l \> t*it t st V Js«t l pVl t 

Ul\ iH. 1 1 v il r\V5_L^ l^M , r xv^htj. it . I u s-v. * 

i ] k d \u I I »kv i \ ^ Mt< s i jit * s pa n\ \ um e\c f* k\ 
\ ik n it. l ui'sk^ai i * ' \ y i k. Ks MiIim' Wit l 

20 e \ t i e lv i st 1 1 < i wi i sK M« ^ K t k s * M\ i k i 

v I « Jw*dt J * I: Pr J V,) >r mi t h I L < k i tx r ^ id 

k k V 1 II > <o l i. d u t% i k, k t N j.\ tn l. ^ ) 1 \ M 1 Ik s Uk 
„i ! ISUJv r i n 11 k T u * kl^'k I s; ( Ulk K J* f x I'l m ^ N 

o'n uk 1 tV- v v i* t k»i i it <■ d x n f lb il xs 

SB k i l ^ _* j.1 it u.iH IK ill** Mm tH ] i kf d hi I t ■> fir * 
I .k i u 1 uu* i i I ski t i s L>\ X i Ki si d n s i I 1 H\\ i iij) ^ 

^ur l^i\ s t kM l it i\,«tM s >\ t ->t J A. ( ! \ t n 

I p r Svr v n t n r i. e i i« r ) k i »s t H^ip kf I 'N \ w is i t m ito 
iit HI in. u^l rOWp^KMt i >u I ^ t Mk pt k t 

3D iRS.traci.twis. 
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H 1 t ^ < I r ol ^ \ t t. K v, i *\tvH> >tr int I 1 o \ 

\r| i > s. ^ it i 1 >l Kit 1 1 1 \ ] il N \ \ i, 1 s i a ! n 

if j * 21 ft YkI I 1 ok> )\ ^ \ i \r,kk wkv * t -ill 
5 , I 1 1 il [ n i *iln*x vi n ir fntjtxd t u ol 1 1 ( 1 \ \ «. ) < ^ ^ 

i i f* iJv« u 10 tl t'tv I ( a < I ^ rl^\ ^ ^ ^ ^ Qimnn 
Bn 1m ui ,, IN it Vli ^ C l ^ih' in d\\iutds U 

frt U O-1'IiuIl \u<\ Ou ^il )i hliy tL tA iK )2 A(i 

iA\v, Jui^l kutli* i i\ > tl \. n \UuK *t N S'tiV\! t'nV 
10 Hb si 1 M « ]lx 1 TV ti trS ikn ^ r ^ w 

It ]t ( >ri u t i *>n kDN\\ tk^uih h ■«> %F 

i \lJ ^ti il-. i\ p ^ t n n i* ar 1 1* m >->u Mif t?i u h s ru Ui.^ 
1^ i &. i \j hn uva ! <vn ti ^ 1 >vK 1 Ml ^ ml x r t Ik 

\U\ti ^ (i ) K t .it it - ItM Vx1n r l-v mj*koI*»<1 1* nV 

IS MfMtt t NtTil it u mis i.'viui ni^iiV ^n^klk xCi uBM 

i 1 nt t Cn. \\ I iu i 'tk k k ^* 1 ie J ~< Ur 

£>\ \ jp J r t\t ir \ t <,ckx vim > w > * t u i^fl «w ' V <■ t v. I ' nU 
* ij i« i hi } w «~ t I i 4 'l i * I lit ii im )l )h tk IS \ ! sp J 

t ihHk \* s. Vsp s'^ii t? 1 1 n\ * a -.d \ i* t u i*ik< VL^ utlni l> ^ ( n. J 

2$ \h t NUl 1 I It to <-\aA_ ^ J It kL ' ! ! vl I S^U t Ft s't tl 

V * I t\. Vll I f 1 J f I 1 it t * t i X i [ ^ K.\ 

s u a*, it s c\ u *. i- \ k k ^ K s. k 1 1*^ n 

»t li os. » 3 J^N % t k l\, i c v 1 K Id \ fi ^ t i«i lii* on i 4 1 -l 

T * u t 1 J m><_N l l. ^ i <. h\Vvi m^I iKl S\ n i K »vi 
2S n,iu>. il n pie>-^\ I ,l\h^ * W insert. Mt r 4 „ - iK * > 

n J,* >N it k Ml ^ ' L* s II 1 I' i H L.^1 s l l U\< t tax >IW i \ lf\ K < <HK 11 
I'iV I L t Kll * >. b lil I i " ^ I 



f ^ifi'v, m 'Kta v i li i\ s r 

33 ulUkt wis t K'l v r ( u\ ] i t ,i{ i (^.,.11 1 t il ^ 

i»t rk nv ».t»n.k Wt^ \i\ Itr h\\ \ i m u i Mil Ht> 



wo ttmmn 



l^-A cch- v>erc tsp 20 h%^. pto'iouslv. of v'sink' rAdY h<;-„iU> .khkd to o.«:h 

gii^K" room^rcd tor ^ tn h<.'>ur!r k^kmg for CPE undt-? h Jic whue hgin 
i .ni.' ,_xp i Mt U*- oiuk'i >it * vto 4. Li h u a m.o,h VSK i ' at l i 

2 , ">\A a-M* -bnwe^ O'P <,Cyt^pmhc V\h<:it 8hs l : ssock ly,^e utiles ted -A\i,i 
tjffcic.^lusv i'yiies pL'tronniNi as ds>ai.bed amk.t Cnuk' tAJV Lwitt. 

•ly-eo^djuY iT) AmphtuMlioss of £im,ci j--\d.V w-js ^bLssued as ^kn\s. 
J'^ojuy 115cm tissue cuhusre dishes ct 2**3 A edis were pit'pasxd duf Hie cell's were 
SO <*>\ (_i>nrii > il VI Kit :n xH s ^ ^ M m\ d^ - nod am' c\0 ,1 so w,ss 

ux^uksSed wuh 300 5<AS jil l f ampidWJ tAdv is* ate. Attes 4b tsiAus die 33 A fe-Hs. 
vtcrv l^cd itosn won psisdiM'j&on .^d ibis Hsa'te was eoJleaed muf ZSi ml 
polypmpfisnB. ©esatrtftge battles asd ifse rAdV pariileti 

D. AoV-dA \ KmlK\Ujon 

\ O i ^ \*it \ ddt-d <> i t ^ n^t. t *i>i n 'i tn 

>l ^ot ini )> * r I u « t U i^l *■ ' <» l) s u i hid * t<x i 

r\ V Ul H H * is. i V * s * pis I i. Ull'l 1 I K I O t] s I I L ->U i If 

th iwn j» t\ * uil i i \ n ^ M tA^l h r H i i l h i it « sf it 

^ "rih t d o dps MH' t'llll I' b« tl s in ' "1 \ III i x r 

5 dilMXW. \I\»fl mih Jv, I*i s>ul s i ^s win)vn hr ^ 

It bl tl Kv i 11**1 ^d JKS\1 \ 0 1 111! v- kl M IT i II I t^ki-lkv 

ni *b t fuisoli to i "'liv «.U v i etu i i^ s t «, ^ I t t k 

H>t ItlMlL U s. t I 1 1 1 1 ► hill UUfU tlsFFCr I II Hi. v. I 

v Hi fit i* t u I i* > 1 1 i s v* i- pi i 0 ^ n| i» . 1 i. i n 
u ! i is pid^d u2 1 i i.'-o^ t i u taK ir^^.i *t*J i ^Oik \ u i 

iu l\ ll M i nut !,} nnt ^ l \ \>t it L I » m ^ 1 J 1' t 

>1 ^ 1 J 1 1 i ^. it l t "ii * s 4 1 1 l * 11 s ^ pn \j M H I Is. s H i 1 1 it", 

l 1 ad s d Hi I i lU > 1 -t i. ' ll I i.is im 1 1 J i( \U It | K t 'f' I 

11 <■ Si>lu t V> s S 1 I i d ) ^ till* ( s i]\d f Vt. \ J 

id 1 n *Nis il t ^ >K 1 I M IK s> mo'i ^ t «sUrvUj>ol ihnn 

hi k s ll tlx ii^'t I iLt U n ^ n \r ii ^ 'v" 1 ,.1111 s i?.i H *. | m 

i I* > -'ui, i >>( i B Uiu\ti i IX in a nsu'uli^ 
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\]ti t l k T vJ'Vi I ^ H- in s \*t f * i v\ x ^ -d 5 IV . xx ^t pf\t\' 

x o- tk* v T \i hut^^u avJ 

<\. 1 Ovv.1 x ) k it tu x Ns u*-< ■■ r xCl, 1 * V u n dx. ^. *V lii ^el ws p> i^ktJ \-<* > 
v toi iitwle i w ^ J x i ^1 <, PH*- liit *t k \s - 1 vkd J o-vki it tn u i^u 

i t *. < Uill x» "i>S AJ, ^.W *1 *U u! )'\ »V '(Mill < * S >.} dtOOs 

ol\.d IV u\ J ilr \'m> i dJu Mi o rt tt.in m i 

2tif li i -rt i s*n.x u ^5 oio k <. \ x,k. i« ibvi ! x v u i j 11.-1 1 ^ *ji> 

10 *t^'i ' 12 Uu^l ft n < i * . poikx* it J tk ikHxd.1 t\ so Ui *-* a I 2^ 
i li 5. k tt *1 v j in "1 J \ or nu 1 k ost * 10 i- x> e ^v * 1 >!> r ^ r .u tk.r r ^ it n Ux* «u 

2t>riv*i i.'hI ml- ^1 . t- llv olJ x 1 1 2 di nuw, 0- ik It yA 

x K M <. t I s in s jKtY.ji- v ulnl <> K pi i f tu > Kiii fi f t 
15 ^ivw-r 1 x'-SU' 1 ol i s 11^ \l t xKl f t^'lVt * 1 id skil 1 1 ^ ^ 1^ l -1- J.I So i 

* Si- ' tl J 10 I tK ^th^-s 1 ^ < t Pi 1 k ktt > \,_u 

v m i» '.ts^kvi ! b t Quti u -v -tc in n M > tv, 

< u ad 1 w i-> \i k> --t-xl < ikiN iix r u\ tb <u n \ f> is 11 xctn x^ t^i i* N \ Ia> i 

2 0 U -iK .otdtx p Ui «,^x .tx Cil v x \ ( > + d u W I- >^J v-x.1 IS VxfcMiO- dl, IV 

1' rutbo<i,f hu % i* 1- K. -"l^ .x ^ ^ \ ». %x.xt Vni.t 2* 1< 1 - iU 
*o J x1 lumi 1 01 x, *x 1 , us * .vi " u- \K 11 «x oiuk.i Mf M i.^-ji^k < 

! ' f n't? lnv'K car I'^j. oU x'i Di no ^i],nx 1 ncil ^ ^ ^ xi 

iiis t vn I - \nri- <\ 1 > Ki po\t \x s i^it ' tits >pir-ix f j i if 
2S . JimIh? 1 V x i ton in*, t us 1 .IHnsK.k l,i .1 

k U.X11 iv 1 old > mi xi-,u ^d.N ii> tjt i Oik iH 1 b o^x\ i -i{.'^-. E c 

km Hi nu < T» is ot x i[ ,u 0 lt^ ft p! 5 vl u n - - i v V 1 <- slji r k 0 It > f I' ~ f' 1 

0 -»^d k t d"<h%n t r tv n^itio % i\\idt ttt^^ t niM^o po» < k a 
i N ^* pc r th in' m if iii' 1 -odt ^i.ip 5 
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T© C&kttia& titer of tfce vlras Mmpfe> the &^5i-r, ^F' =: H&S- 

11 v uk- t U r ■. itov R a i i I > li t ! r* k u M 
^ ml t* >■ m. ! I lii t 1 I M i ti Mi. Ik i.i v 1^ ut itu 
n> * - If l ~ H - H li< u t i) f i U1Ki>t u Mi* 0 i \ 

S sU^t It H I * e \ Hf I 11'lLsKl I Lull M 

^ t i t j-i si A i o i i n in . " V b» Ki *i ft 

IS k l^l>fHyUytKV» Ul! yk iKl- O t I 111 j[(k«l M itlttOI n It ^ 

i oiMivtv Kvak \-v-vj k ti * tl ^ r 1 1 v ^M \ e^n 1 t, 
ol ■> ru l1 [ \ utv lu w il^h tM i ^ u i i u in Vd it, T t ■ " 

It I * l <i t ■> 1 P 1 >7t f]^ " I 1 (M ( T ■> it t s t PMf 2 

it H »KU\U l( inu* id t> isl ,[!»' i »,i j.i i i 1 I 

IS site. 

\ Is fk -Jl^s u y •**■"> k It V*IV ts^l ,0 ilk i s \ ~t *ii \ 

1 \ STl^l * jhMl Ula iflA 1 ? ]1 >M SlO 4 ^ \ > 10 « K t \ \ M 4 ' 0 tl) 

\0 \H LR Hi UKMuskk k is oU>^s 1 k k it " f k ^ l Ktts 
Ml u st ^ < Mr 1 r rt ^ i i r I mi- otk U Ml 

3 (1 U I * >. *i 1 t 'a 1 nu f M^sd i > C ^ i C h p r ^k\^s pr 

l\ I > VM i I >.l I * I tl- S S (I ^ I 4 IN t rtj ^ * s I M k k ( U 1 1 t 

\it I * s i^lcs 1 ► 1M J 4 %\ r ^Mit u ik^s v i 1 r J sf iru \^ 
B U^\i.r\fii kfiV urn 1 Lm n t f\,tKs(l Ml *i v >U t^ * 

kSi kpk \ ki\ l ^ !;< i1 I * j'.ij I'll VTf iM » It \i. ^ J f ^ -M k \ kl^tsvk k 1 1 J w 

2S m ^ vl I it pH>M ^ ^ t J ..k s\tktl Jot tv tv s 51 l) f 1 1 ^ of ntu s n 
i i\\ v \ ^ 1 1 s k \ k ,o> i ksu v k In 0 Hi * M f J M\ in 

^ \*" Ml P . \ iK< \ n s, s-s i. v.^ )t , T •., s< | o r \ <■ ^-u 

u-i tr k '"i V\l ik n t t i ' kti ^ \ kk-itk ki k in Uk i ri* 
k \ i k [ l n polv \v|uif 

>' Abffil I'm? 5T5Sk^' 5 itor ^t ui- i f cktv 4 ti re^ktio^i 'v fc x ck"> f4^j^\Uf<f ^-n 
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kv ifo: /TR^e* mscrT by t^navo ciiRc*i8o: s ^itli KoRL d^d .j^ctj itot a^atos. loI 

\«>R^^!in Xv5 ^ v ■ "id v Hjjiksng ctji-er\c , tho M"-* promos , Ute i < i ms* Uu U 
*nl^-n s /nw s l t PK\ ^ t;k- ^mart o^t'i ?it*pa^ ;v*K A v,,pt.^ef .i^ pr^Vi-il -m** 

IS ^a^-en Iwp ptx^n iJ vU^g^ 1 *j>> i*W m^okiijLi^t c 

srHnMxMi 5o sjcncMvk* mum^l J'S \ to use £oe rmlK-t Nu.bc In s it>^. row c<uim$>it. j^V 
,«.k"i^vuks wctn; . iWs-Kd ^bo^O ^b^mplr c i 

bxsttnpfe f 

15 i \p v>v« on ^* ?1 v^J Ji! f jji.C) h, ^iO^ I M nsf STK)t >f jjKcr MK^-M ti.n 

uosx ■o~p*:n.op public i*iti'mvA»ti K-i \^ol oKm c.i scum 
k>s ij $^rt:c iiunVr ^* ~rr t cs ^r,%.\ o usyc nuniN-t -4 >v ?vpc> <yU (ftp%is^3 ^o 

vjmo tn kitKra> p-rvn?^ T?>ti^iv ..-is rhc <-.mK v s iV'-t-, n <h |^"->ihlo ^ ^ ^inp^K* UK 

ip i ho prvM v iv-- -4 fiw viK'l with ^ ti^kT^'H ^un^n^i ^.^olons't^ C^^eti ?Ho iftc^cHv 1 
lhw iail lIAi ^ )i<,>v t tK ii i nui tl 'iv t « i *k * to K i >v * x s Hk- 
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micm&rmy itself baa thommis of unlabeled cDNA doraes cevaientty bourat as spots 
,,ib<i - a'\ J H'.iu ; im Us Mjirj' o 1 *i LiKkxl > I »N iSit " Ksi.t N> 'J 5 & n ,\nu' 
iisu vpos,- if .i p sua^ £t'nsO ^ lU^cr'tJ ^ A hs >>ISS k<.d tL ^ ev^r ries^-d 

sample ftAltsw '0 s>e iieMrrOfiCt tj-ci^ Sho h\v v*.f\ JaVo-txoe: so a ^acrfOJ d-e^i 1*4 ife 

CSpONS>K'J^« NUl^li" ss iliHMl 'i £0l % S> i1 LVft CV vV,sH'£i '"5 ,i5Vwl Ot EJ^ fOK f,'lKe 

■ he Vv-i $v ^mi^c [uu'k, uk n^aviiNJVs -^irts't' „h rho ^ss^e i*Jh\ ot both 
*r,d t^Io ?iir e< oh ->\^f, &\ towMiki* mil su ctxl eku o«5 -v^lU I o^e ssy i^-ess 

i^s> iOJJJ t <<> ^\|X^i'f V'lts ,)re IVjmi ^sK Joet' "o-,;t'l?lt - >*\-3iW the \,miO jftei* d SN V, 

10 Hm vr^m;; v\j**MFii<etiu J lOfsJiuins ^ oil htk\i o^v.t-v sfito \n< t^s LI10 "i\c 

Rav<, a i^/or |wot-A^l t^rtur? v o\pn;-*iu:ri tstot;n,4so i o?>u,rt J 
^"'l a. ^ibxup'iosi A. 5.i -0$. Iks; Uu*s oKvi.s>HiSL^iU iJosaitod f ubbck awn£„bk, 
]*Lt» >uW (,( m hi-b\. uUJofi ik>M^,1 s^ttYmtO ,\ul 5V ! a 1. Me 'St.' OU0IAUK v 

J^io ,1 a., ^X' puMicJv <r, ak^Je MkHi i. ^t^t YUjo.is«\^ rii:^ (Mi:i*i>ti3 

S.5 \ niM-jMU, Kiiv tAi * ;ki ^<te ^eb tcso-iiic Hap .'/go-n^no 

vwv* ,r.^ o:Jfccs''^\c.i3ch vit*ivi Pros t's v,h, ^oa- ^aniwii io cxt^Kio 

<> Ot M ^ ltdl ti tt^?^ IOOM ^XJ^ VlKl^'tt t f l*0 \.hi>\ IPi OiT ,l] * On iHX 1 

bvbi^iz,ir30£i ^sjs'ios cu 'i ^nc aKosViKc w> .ulwk^l u- Uika m^* *t i^uu 

20 <\sd vru m ^jj vyn,^ K'><iii-t t'^ on<rn r^ 4 T ut *k irM^^rjiv i^voVm %fi^ 

jlo"!^^ ov loO'H? 'OH) an^K^t^ \rs wuie K^k^I^ ►1>^c o& t f K t s 1 so c>t sl^s 
nrS.m>e .nti?iw»t?H- of the jv^wn^o < N 5xi vamp,*, vv^ve length vba UieK fo' c <o^ 

frivol ^^s JsHiBO 1 *n l\OS, >, i ,i iJMr^'' ii 'Nt'Nt sr^ r^u iS^^x, IYV b.1 j| VsSH r 
2S ^ v^iH ^4 i~ ^ ^00? U)c ta^vike irKNA ^,^< ^ru v~.d oS a irivuti ^ ^lui 
,|t*jntn«k^ mRN A Uvm HL-oi* K^6:, Ml U22(>. K"Oi t ► 2'^, S\B I OX ! 
i>\{ >vp 1 t>M \H I < \kf I r* V* Fl, md ffe57ST cells, See, 8ms «t 
■vai i tor v oiiv tv* i\{ 

A onvsimi is. to the 4 tnU >i ^m^l tDN\ * *F*d 

u trxK. vfNi^f. ir- r r^R\A w s ir L^lvO > c (k \? (K 1 r?ik'uunv»\ vU;o >h'fv 

u[ d i H\ < < in U Ci\ \ v. >i v^t \.t *\ >w WboS.' If,, Mi,' rh.urutri-^ us^, V^t^ 
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Mt l \ Cn r+ r4 \ .<. mi- \o A , Ui hh u \4<U* v arr n \ to >pn 
m,k lit xst iois 2^ ti ol S\ \i I > NO I ^1 ^ l p vi * » ' >u^d ltf t' 

<.dtK i tlo in s s.P\ \ s Iv^r-l ^ if Vii 1. t *»>k\h? [ i o a* t\ it v>ilh \ v 
v lip «. In vi'K < " 1 I il t'K >iiit >*■ \0<V IM \ % \ 

S pi t »wj lit M FKH V Mk, \ fo s n Dt.hu Suh^t -tun 

, m N s i 1km V, Ut * Siv i null i . 4 lu5 v. ^(v iki K I,, ol Km vput 
* tv< * t t I -iwi-mu I n \l s \ t'jp t. tl m~i ^< ltd i< ^b * v>» Mi 

\t U h s * ^ (.ikk V o* r u ih Fta Nor < tuh o-n n tv-eu nl 

t >H ^ \jv>t ) f T i 5 < \ ' ^ i i n i, t \, i l ^ T ► 1 mi i r ln>ri 
Id .fll' N^sv W <W ] >< \\ hi < iMs* l ! U b HUMlli It 1* 

er \J vi\a v v ^v. > «.o t ji< *v 1 1 v i if i ^ ijh * > ^\ i^ut \ 

U i E -.'K*.-. M Tit ^Kw 1.1? 1\^ ill Jkd put \ 11^ k tl 

x t i 1 id V*k hilH HO I i > . < dO\> < - i U i \ ei si ANihtiML 1 ^ 

th Civ it h . i to o>«t tc- n n. t k i oi iva iv * \*\\i>J ^ 1 t.s 
IS hu i^ iJ id , o .ti* 5 3 l in x ,oimi «l ia hslK e> «..i*^ 

i»V*<.mJ f n v < truh t^ ^ mil »ri .d d^tun " t v U^in ii^^iL ^ 

n A f Mk V ti 'fl \ r 1 1 «. r il> - > wa\ «x ^Hii'v^ ^ i s ^ i u 

Ml [ IMK ^'k IV jiuiv kKr c I *\MkVHHk \flxk< n *"V 
iM -1 I f % M, >\ * \'l C\l *lilv MO *^ t v M ^ ,hp t'nm 

" h«.'l ks Jr ^ iotv 4v[AUrt.s nftvMfr) 
rui rr^* 1 v * "\ « > i RiO"^ >, i"i^,\ \ slu^t' ^ ar s 

t ( t ^ All 1 vl Is' \ \ M I \]1 s ^tU i. i V ^ II ^ v \d K S t i ( <-i v n?i. r 

25 ' f i k tin ( >tu rtv^MMl >| f iis.<r i \ s>l tt i i 

t tihMM^ik kih 1 - !U dll * I > ^ i v i I iJ^l x^OP 

1.^ |M>\R Itill - V)v,E«l i , t-O^ * 1 di.dn«i« 

vUl 1 P M 1 ' j V kl k\l v ^ t * vtU\(l. iMH \ | I o(tl 

v |Ty\ "ilk 'l VI , v \M J ^ lt] t.L v \kvk l^tvtr ^1 

30 is'-Aiin >ir ml \r ^ ^ l.x^1 ^ d^ T l p k>i It ^'-j ?v,td \y tx ' t 1 
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^\ ui. ir tl> k i i^nf flu V 5 i i 1 K > • *<Y>rsi S « i^d Cic\u>i* ^ 

5 A Sa r 1 1 pro n BO* UHviiTI "li ff {. ,. 1 { N-> M >l< d * ktM 

J Mtnpis i UP> nt -I S 4 oih itucp if ! I s 1 v. < x d p vl u 
i\ n ^\ >* H mvt >» *. > * i. i"- i \ifi nv tv » ihf>.i xfm? 

10 hJiov.ui twm\v \ in tdv^l * x utti-vMu! tut 1 * *- vkin iov>o m i -v w 
r , - a to f n\ Kh <\ f ! i ^ <•> d 1 i v 



( eiiKink it cerium No 








1 tx 


i uc;f.!i -y-K-a 






i v'< i xkUd< 'mo vr Jm, V 




t ek lu^ehos u"^yb oc-JliLiiisS 






i ZO--I 


AA^v-Ui ^^2^ 


" ii 




















§ 1M >i^r'i«ip '»rv?^iR til V\ 


i Kii!.-sr, p.-.^'i; 












1 1 :<1 








pa>K-u5 ijn'Mtsc ph^vpiMtssv, 1 
















' usrw 




! ^ifi'.!.. pi. ;--r: 







WO PCX ■■ Is J*w 







JLlk\- 'W. 


A * V- \ 




ink . -\r 




.. ^\-<^\. 




\\-yiMt \vno< 1 . -in..:- 
















\V 1 - M \ V 1 i ■ 
















A M^M-AAx^f^.. 




calcyehn 


\\ ; i -> v? *:r^ * 0 M^-f^ 








HS<VI 


V\OCk^76-A>\^)4^ 




\ X \ 11' ' 1 1 1 1 I 1 If 


1 ' \ - ■ --. IIV | 


K\A^^>Ci Utti proU",r S (RN AA.P ^ 












neutoHiMuitw isft-p(^is-ri"|js«d K\A 
hiKt.KK r oie.i^NAPOR- 1 ' 




ii *■ : 1 


Mlt \\ >h i' 4- i m 






lif^ic uurmv, ptowiss 






unknown 






I ,M ii-' .J 












unknown 






T^N A-i.ti fv\ S^d pul v mt-i II 


AAOlUOH 








-U ^.-4t^ 


Syt^h^J t^cKu pioU-;nU,M^-4> 









it IX tut 1' a rvc4<*is.e ^U 1 Nl v nvk_J_HKt ^ 0 "'v HvN 



95 

^ fo K»pxv* n ,! i s i im h i- ! MKt \> d > T tw \p ^ t 
tin fk * tu kv riu. s. n t k ii, ! po* w t t u k \ K o' 

IH 1 k I ! I v I 1 ipm .1 I <l^l i Kit t on k S * 

i Lti t n Lp i > ► oi *K k^ \ r^k i \iV(. t( K k f il (S if - I \ is, 
B tint i l 1.1. tit I l ~l 1 kr v. i| 1* « l i k fhn\ i i \N \ 

-k 1 L li I U 1 1 £ W k I K k I It * ] f <_s Ml >l i l ' t »l I Ik I th 

Uv^\[' i 1 I V 1 1 pt n t «. dlk.t^ 11 t Lsl ^ ik 

hi t f n H n * 1 l » n ul ^ < 5i 1 1 . inu. u wcs* i'ik 

l»t 10 * I » U* ] 11 - S Ulls 1 il^klk I 1 IKl ^up U ' ul^ 

10 S-J I kA M % 1 si ^\tl vt lfV I S 1V \\ 1 Sk I i k. ,1 do * 

t. i oi hi i i 1 ik i i) \\ in > i d v m k. «. I int u >^ tt\s t ». 

1 kdN s1 t I O'i N 1 ik I Lit ^ kVlkU I IfH kfHi ly h Ak T VSl 1 \ C 
d 11„^ ll\ > 1o\ f f ktPf Mt t tt /iTsd t Wis 

* 1 KM 1 thk. LC-X II llIX tl 1 IK HOt ^ Pv Mil l I It 5 

IS t u i ""l k Ilk H*. ^ * iru v ipf kl M ipl i * Ht M ^ * •a *r *i 

U 1 C < <li> > ilfV . " y i If t \ ^ I ^.,111 «l Vkv. 1 1 Ik » t M 

Kl \ Mil \ \ I ik, i ii i kv I I )<■ * 1 1 « rtt \ 31 u f oum IIki 

Tl <-ik 1 M 1 !» II I *1 S 1t K s«l O I. *" tvS '< S k WTv,lU vi Ml 5 ! 

•* u i l =, k -i \ <* !k ilIu r i ^i s 5 -a M Ik i, <.< 

3$ t i k j k I l M I i dliu^d Mui i i ft I i >k\ f "kit 

;'Kl i. 1 U IN t 1 kt \ k d\ * \ v s k- 1 11 ft l l! ' \ v( 1 * L 

l>4 i 1 111 t UK k iktl 11* It Ml 1 ' kl p.> . liKlvS.' dv. 5 l\-> \|H.( s t Uun 'd 

Jt 1 1 \ t l\ 1 11\ It 1 >S tOl 1 ) 1 Vvt p ».k Jkl^ \ k 1 t 1 »T 

sptl dtsekssed bemb. 
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sieru! ud-iv^r o-^il htv 




ADR-RI'S 
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31 S 3?C 






A! s Phe Arct 


Sly Pro fef. Arci 


Ala Arg Ala Ala Wl Ssr 






325 


330 


335 








Phe S*?r Pny Met 


Asp Glu Glu Glu G"ii Asd 








3-L 


350 




J 


k < 

PN* 






<3D 




.e 








V]i, < 
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6 



«223> n - A.T.C or 6 
<4QQ> 3 

^tfjrcHcsi hy tjv«r-', s f)t, N *^fts'sn w5ingrr»\rt V vj N^fr'kjtiifsq n^^rw^r>.V' N 60 

f: : \V.ytn.^cr:Q ^npr&t.g^t fottigcnccn ytnogngay? ^yrgnf^y^ nat^caygm l?f\ 

,Y >y ^'q^v, >v s^qc^K" Nvr',v;->> ^v^Mv 1 j ■ » 180 

y^'W"^^' $nyt?'KR>g4 •"carca'iwsfi vsnwsnwsw sr^amgnas nytnytnfrsn 240 

J' ' ' 1 > ^ I * S < ' " ] ' j k* k , i')0 

>voW<.< v VS vf\% 'v'vxj r.^n^ ^ > v'^'tWI^ kHv VMt ^-v^ ° 360 

if s n„, t ok \ < t } \ ' >s" i s ' v ' 4;?!} 

v > I $ i\ J t > , , . N ► *\ j| . H ,^ < £B0 

or i *J J r 1 ' I*. * i « > ^>o > u ■>< * >y]Q 

qrir ;;^r ';rn5 ryqq/k,;.ry> ! m*.. v^yytfi - nkHsk^K ;iv !; ir^ x jK< Mld^cr^vtf 600 

j h \>} ,\\\^ Z\ -^ivyfv io + ^yft^j^iMv fsCiO 

qi^yt^sn^ rAi^sy^ rqsr.iartcq ^yecngcsrq arggr^rgg ngqnrctyccty }\.-0 
" 3 ,c >1 ^ 1 , r-. k<» i s,i i I.; lit li » * ^ 

i ir i , r ? s , , 1 ' , n is ^ i r A40 

v r ■> l i ■> i * u j 900 

*f$r cay send crmyppyws rws^Sfiytfi wwwsnt^ya en*srggnat hytnggrgar %0 

s^rgarityw snttyatgg* yga^arQsr gorgaygara thT0r9r.fi 1068 

<2W> 4 

«Z12> DNA 

<Zi.3> Mus isusajlus 

<m> 4 

1 V , 1 S i \ <| , S.V t A Is M - ' 60 

K ] U i < i i U$ 

\ , * >- ' 1 _ * v. 1 N U'B 

Mel Pro 
! 

a:.t :xc ::Y.i -..-t'l gtg t.o? ret gtn ci^c. --r^ rirSj co:. co;. t.c<s r?f 
He Le^ Lys Gin Leu y<3! G&r t«et S%r v^l Asn 3sr Lys Ar^ Ar;i !i«r 



wo ttmmn 



cvjt ^cg g:sc: ::.Xx g;:c aag isty at-?: gcc o:^ -:tg ygt i;:sc n:c 2'<- 
, - r j - v 'Oj ^'-j ^ v. i\ *r ''■ > 5 'f\ >> >> 

20 25 3D 

^ ,nv ..i* otq ~s>* *M <>k ^ * * Mt w 3?? 
P-r$ H\% Thr Met. His Va" Gly Arg AU Gly k-.o Ala Gly Thr 

35 40 45 SO 

" Hcl O ( ,->\ 4< he "i k ^ 3. ? 3 

• i f ^ > 1 J ^ ( 1 A>, ► I I, ^' [ - 

b& 66 

v=k: < \ e- u x _ ■ f . < * , u 4ki 

70 75 80 

qg;. > - , ^ M ' ^ * u ! -N? 1^ ^ ^ M .\ 485 
S«r»r Ly?» km Ser Gin Szr \fe Thr Aro Gly Asp Arg G1,j CT v Arg 
85 99 95 

- m g - (. x -1 ' r ' 4 . - 1* 5.14 

m ' 105 - no 

-<k < 1 vd^ , < ^ •> u u ck- - j * g 561? 

Net Ser Leu Pro Gin Leu Asn Glu Lys Glu AJ& Ala Glu Lys Ah> Ser 
lib 120 125 130 

* - 1 'i , o 'l r " < r -o ^ N ^ - 610 

^ 1. j \ i \f "-«' Z€r Po V.J; !.ys Lys A\-j .A.^j 

135 MD 14S 

t t * s 1 . x d 1 > v i ^ 658 

Ale? f * 1 \ x 1 > v. v ^ -> ^ ^\ " •> > \ rv r Gly 



wo ttmmn 



^te-t Asp im Pro lie Het Pro lys. Vsl Ser I.yr 01 y Ley Lys His .Ala 

180 im 1.90 

i i - " t c . i\ 'V t t . i i ^ 8-2 

196 200 205 110 



*gt Qto ngc &gc c^v; azv szq egg gac .igc age Lcc ctg tec .-sgc Cjk: 

395 * 30Q 3QS 

:-;:x f.:.a ggo ?rc ;-.tt q,\q q^q rg-: ogc :c.5 gs:r. tic 55a ggc cca g<v: 

Ihr Ser Gl v Ifol Leu Glu 61 u Arq See Pro Aid f>h<? Arq Gly P^o Asp 

310 316 320 

=^ ™$ <x. 1 ccc c:o .500 ;.::3g ceo g&; :ms gao tic s.gc 

Arg tfal Asa A.? a Aid l J ro Arg ulr* pro Asp Lv'i 6lu Ph*i Cys J n« 

dZ& 333 335 



MP 345 



wo ttmmn 



>i? ^,"1 Udv 3* t * *->^ t" 5 „. + i. ^t N „ to"tj * >- \. u^!:u + ot> I<?99 

•:qdo:-;.ttgo ;:<sc ixtg -.^glg-iagc t s^q.sq^c tc sU^p-Ki^ ;^:v;:t-.:q;icc l%9 

i ' i i f 1 1 1 ^ ! I, i i i 1 , f ^ I*Ug 

** " s < ' <> N * ''11- l , \ / " 1^9 

j j * > i , , , i t ) N < < > 1 ; 

-^-\s^~ > * :i\ ' - , , \J , ^V^)^ .^9 

CKuqqtqc: cxgigtctg agctcc-cct tcttccoccl ^g^ctccrc rictgajgce;: 'JIj 

gg t o c tc t :.t ggggt lc age tg a dgct agg gy ac agee c aaet a \ tac d c t d aa tgc&q ' "? ? 9 

cetgtcccag aggctgeate ecagpeagg atgg^gcgca ga&fgaaep acsccocctg 1839 

vi l t t g 1 u •u,- , 'K'J g si s t x -ui ;899 

h viio': - o,>'„ij * l-v^g. sj io^, j a f mi t ^ g JiOLv 

t«? <u<i a; ^s.,sjg^ttsS <ju- f ^r^*- s.0" ^vKt isTtgtt Igi,,,'^! 20?9 

O'sj v itJ l i *gr * i-jj.i <-o; ^.^hi ,t *gq ^ £139 

, r"* , t , ' i ' > *" ^t: r - i ^ sr N ~ ; ^" i ~ u ' * * ,g + nr,; 1 .?19Q 

— ,,">:n s t -]yr* 1 i j , r s ^ „ ,^,-,- r - , r ->2W.; 

sittggafjttc cdgnygltlt uqtttytht gtttttgfict i.tttgggdt>5 cqotcttorr. 2319 

t rf -ni \j 3 * ] * s 1 > , t ?3?9 

% s. ^ < s.s. ,l s. s. *r \ , NM s. i , ^ -u sjs,^ jU;, l /499 

a!:c f .gg^g-ag fi-jfjtxus-sgci: s^gjtt^cij^ c-jQ-^tctgg c;c\iO;'jtjg!;g gc^g-^rjj Zhli 

qqciqclqiy r:lo; ag-^gg ccjcccAct •sgjlccdgiiC atgodg^g-f; ;c^:5:gq:xc 

s-< - MUi < s ss.s's 1 ,a:u> »t'i>^ \* , ,1.1*1 -sHU* \ . '-""^ 

T , i " T , I , ' 1 s . , II l J is , ) ! I ' i * . J t , 1 l ' ■ 

/ „) V His M s/U° 

<400> 5 

h , f s. Sl „ , < t « f , \ , 

I > | '< V [ I 1 V K ' 

' 20 25 30 

v " ' i -\ \ , \ *> , , \ , ^ 

3S 40 s§ 

Thr Ser Hh^ Ux< *H S^r Lv: AKi Arg 6iu A 1 ^ A^p Giu Ser 
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WO iW$4m$ KTW jxWJWS 



V 

1 * i Sequels 
'u ml sticfe pnm^r ZC 18860 
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<?10> 10 
ON* 

*?13> Ar:r icu^ 



<220> 

^:i> Oligonucleotide pr«r 1C19119 



<-?^3> Oligonucleotide prw 

<4B0> 11 
af.gg teae ta g t c !x ctg §c 

12 

<21l> 20 

*21'&> Arti f i «;i a * Sequence 



<22> 0 h gonial est ide pr gv?r ZCDl^; 
<400> 12 



<2iQ> 13 

<?!> Arn*lcial Sequence 

<Z2B> 
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■<mfi> 14 

- *< " - V > v* ~ 1 1 Y » ° vr \ s ZC19278 



2D 



WO iW$4m$ KTW jxWJWS 



•«k?c. : > u 



zrJ&} pnm-r 2C894 



.Dtlde primr ZCI9515 
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is 



?! 



-4 ,:•■< 3/ 

23 

gc«* i:^gc legatee 

21 
DNA 

, \ * \ i. 
1 > ?$ 

DNA 



1€ 



<v3> Clison^leotvie prw ZCIS214 



«218> 2? 

<2ll> 21 
<21Z> ON A 

<?13> Artificial sequence 



<?23> QUganucteol'de 
<4G0> 27 

<2l> Angina) 



<B0> 29 

<Ti> ?C 
<2I2> DM 

^L> Arti facial S^uerK* 
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1 Seqiisefce 



